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TELETEK's  memory  board  rounds  out  our  family  of  high-technology  IEEE  S-100  boards  by  offering  the  highest 
performance  to  cost  ratio  in  the  industry.  They're  powerful,  usable,  and  they  fit-together  and  in  your  system. 

'TELETEK's  new  64K  bank-select  dynamic  memory  board  is  field-expandable  to  256K!  Capable  of  operation  at 
4MHz  and  (optionally)  at  6MHz,  it  is  already  getting  rave  reviews  from  users.  Jumper  plugs  allow  operation  with  a 
wide  range  of  8080,  Z80,  8085  or  Alpha  Micro  processors. 


FDC-I:  Still  the  most  powerful  IEEE-SI 00  board  on 
the  market.  Z80A  CPU,  single-  or  double-density 
floppy-disk  controller,  two  serial  and  two  parallel 
ports,  8k  of  memory,  timer,  a  2716  burner,  etc.,  all  on 
one  board!  Based  around  the  powerful  Z80A  family 
and  the  exceptional  NEC765  (or  Intel  8272)  controller 
chip,  this  unit  is  a  microcomputer  on  one  board! 
CP/M®  ,  MP/M®  ,  Oasis®  ,  Infosoft®   compatible. 

PSIO:  A  two-parallel,  four  serial  port  board  designed 
around  the  Z80A  family,  using  its  powerful  vectored 
interrupt  structure.  The  board  is  designed  for  use  in 
multi-user  systems  and  is  currently  running  with  the 
FDC-I  and  MP/M® .  As  many  as  14  PSIOs  may  be 
daisy-chained  in  one  system  under  interrupt  control. 


FDC-II:  A  powerful  single-  or  double-density  FDC 
capable  of  controlling  as  many  as  eight  drives  simulta- 
neously. The  FDC-II  has  an  on-board  data  buffer  which 
allows  operation  independent  of  the  CPU— no  parti- 
cular CPU  speed  nor  continuous  CPU  overhead  are  re- 
quired when  transferring  data  to  or  from  the  floppy 
disk  drive. 

I2:  Teletek's  Intelligent  Interface  is  capable  of  simulta- 
neously interfacing  several  parallel  devices,  including  in- 
telligent hard  disks,  to  the  S-100  bus.  Its  own  on-board 
Z80A  CPU  (optionally  Z80B,  6MHz)  runs  in- 
dependently of  the  system  CPU  and  takes  no  system 
memory  space.  On-board  buffer  space,  DMA  I/O 
transfer,  more. 


What  else  do  we  offer?  How  about  the  strongest  support  in  the  industry  (check  our  documentation— it's  been 
called  the  best  anywhere).  We're  dedicated  to  getting  your  system  up  and  running  properly. 

But  isn't  that  what  you'd  expect  from  a  company  that's  been  around  for  13  years? 

CP/M  and  MP/M  are  registered  trademarks  of  Digital  Research  Corporation  •  Oasis  is  a  trademark  of  Phase  I  Systems.  Inc.  •  Infosoft  is  a  trademark  of  Infosoft  Systems.  Inc. 
Z80  is  a  registered  trademark  of  Zjlog.  Inc.  •  Intel  is  a  registered  trademark  of  Intel  Corp.  •  Copyright  1981  Teletek 


TELETEK 

9767F  Business  Park  Drive 
Sacramento,  CA  95827 

(916)361-1777 

CIRCLE  INQUIRY  NO.  86 


CROMIX  FILE  SYSTEM 
/irooX  directory) 


CROMIX* — Cromemco's  outstanding 
UNIX+—  like  operating  system 


cromix  is  just  the  kind  of  major 
development  you've  come  to  expect 
from  Cromemco.  After  all,  we're 
already  well-known  for  the  most 
respected  software  in  the  microcom- 
puter field. 

And  now  we've  come  up  with  the  in- 
dustry's first  UNix-lookalike  for 
microcomputers.  It's  a  tried  and  proven 
operating  system.  It's  available  on  both 
5"  and  8"  diskettes  for  Cromemco 
systems  with  128K  or  more  of  memory. 

Here  are  just  some  of  the  features  you 
get  in  this  powerful  Cromemco  system: 

•  Multi-user  and  multi-tasking 
capability 

•  Hierarchical  directories 

•  Completely  compatible  file, 
device,  and  interprocess  I/O 

•  Extensive  subsystem  support 

FILE  SYSTEM 

One  of  the  important  features  of  our 
cromix  is  its  file  system  comprised  of 
hierarchical  directories.  It's  a  tree  struc- 
ture of  three  types  of  files:  data  files, 

*CROM(X  is  a  trademark  of  Cromemco,  Inc. 
tUNIX  is  a  trademark  of  Bell  Telephone  Laboratories 


directories,  and  device  files.  File, 
device,  and  interprocess  I/O  are  com- 
patible among  these  file  types  (input  and 
output  may  be  redirected  inter- 
changeably from  and  to  any  source  or 
destination). 

The  tree  structure  allows  different 
directories  to  be  maintained  for  different 
users  or  functions  with  no  chance  of 
conflict. 

PROTECTED  FILES 

Because  of  the  hierarchical  structure 
of  the  file  system,  cromix  maintains 
separate  ownership  of  every  file  and 
directory.  All  files  can  thus  be  protected 
from  access  by  other  users  of  the 
system.  In  fact,  each  file  is  protected  by 
four  separate  access  privileges  in  each 
of  the  three  user  categories. 

TREMENDOUS  ADDRESS  SPACE, 
FAST  ACCESS 

The  flexible  file  system  and  general- 
ized disk  structure  of  cromix  give  a  disk 
address  space  in  excess  of  one  gigabyte 
per  volume  —  file  size  is  limited  only  by 
available  disk  capacity. 


Speed  of  access  to  disk  files  has  also 
been  optimized.  Average  access  speeds 
far  surpass  any  yet  implemented  on 
microcomputers. 

'C  COMPILER  AVAILABLE,  TOO 

Cromemco  offers  a  wide  range  of 
languages  that  operate  under  cromix. 
These  include  a  high-level  command 
process  language  and  extensive  sub- 
system support  such  as  cobol,  Fortran 
iv,  ratfor,  lisp,  and  32K  and  16K  BASICS. 

There  is  even  our  highly-acclaimed 
'C  compiler  which  allows  a  program- 
mer fingertip  access  to  cromix  system 
calls. 

THE  STANDARD  O-S 
FOR  THE  FUTURE 

The  power  and  breadth  of  its  features 
make  cromix  the  standard  for  the  next 
generation  of  microcomputer  operating 
systems. 

And  yet  it  is  available  for  a  surprisingly 
low  $595. 

The  thing  to  do  is  to  get  all  this 
capability  working  for  you  now.  Get  in 
touch  with  your  Cromemco  rep  today. 


a  Cromemco  ™ 
incorporated 
280  BERNARDO  AVE.,  MOUNTAIN  VIEW,  CA  94040 
Tomorrow's  computers  today 


OCTOBER  1981 


CIRCLE  INQUIRY  NO.  24 


(415)964-7400 


INTERFACE  AGE  1 


VOL.  6,  ISSUE  10 

SINCE  DECEMBER  1975 


Educational  Computing 
at  the  Crossroads 68 


A  Guide  to  Computer-Based 
Training  Systems 72 


III 


iiu  i  cnKiLC  cjdc 

COMPUTING  FOR  BUSINESS  AND  HOME  APPLICATIONS 


FEATURES 

Hardware  Evaluation:  Dual  Systems'  CLK-24 by  Roger  H.  Edeison 

Examining  a  real-time  clock/calendar  module 56 

Assignment:  Benchmark  — Apple  II  Plus by  HHiei  Segal 

System  offers  solid  performance  at  a  low  price 60 

System  of  the  Month:  System  2800   byTomFox 

Computer  family  introduced  by  Systems  Group 64 

Educational  Computing  at  the  Crossroads by  Frederick  w.  Michael,  Jr. 

Micros  for  education  are  on  the  upswing 68 

A  Guide  to  Computer-Based  Training  Systems byDaveHannum 

Using  computers  as  a  job-training  device '« 

Stock  Market  Investment  Analysis by  Robert  e.  Wilson 

Program  to  calculate  the  29-week  moving  average »8 

Basic  Flags— and  How  to  Use  Them by  David  d.  Busch 

Technique  of  utilizing  variables  to  control  functions 84 

Computer  Networking  in  Education by  Bernard  Conrad  cole 

Local  networks  provide  useful  educational  tools 88 

Computer  Purchase:  Wade  in  Easy by  Lou  and  Annette  Hinshaw 

Tips  on  getting  started  with  a  small  business  computer 94 

Teaching  Basic by  George  M.  Doss 

Lesson  plan  for  a  six-week  course  in  the  Basic  language. 96 

Displaying  Data  with  Vertical  Rastering by  Robert  a  Lewis 

Technique  for  listing  rows  of  data 98 

Software  Review:  Ratfor by  Man  r.  Miller 

Language  allows  Pascal  constructions  in  Fortran  programs 1 00 

The  General    by  DanielS.  Hunt 

Multi-purpose  communications  program >  04 

The  Computer  as  a  Learning  Aid    by  Dennis  W.  Chamberland 

Program  demonstrates  traditional  learning  techniques 108 

COLUMNS 

Jurisprudent  Computerist:  Raising  business  capital 28 

Inventor's  Sketchpad:  Structured  English  for  C  programmers 30 

Micro  Mathematician:  internal  functions 36 

Learning  with  Micros:  salesmen  as  educators 40 

Business  Software  Review:  Selector  iv  revisited 42 

Apple-ications:  Micro  and  the  professional  writer 46 

Commodore  Logbook:  computer  communications 48 

Power  in  your  Pocket:  Pocket  computer  goes  to  school 50 

DEPARTMENTS 

Editor's  Notebook 6         New  Products   116 

Letters  to  the  Editor  .    11  Calendar   150 

Update 19  Book  Reviews 1 52 

Free  Literature 1 56 

Contact  authors  of  monthly  columns  by  writing  to  them  at  INTERFACE  AGE,  P.O.  Box 
1234,  Cerritos,  CA  90701  in  care  of  their  respective  columns. 


INTERFACE  AGE  Magazine,  published  monthly  by  McPheters,  Wolfe  &  Jones,  16704  Marquardt  Ave.,  Cerritos,  CA  90701.  Subscription  rates:  U.S.  $18.00,  Canada 

$24.00,  all  other  countries  $35.00.  Make  checks  payable  in  U.S.  funds  drawn  on  a  U.S.  bank.  Opinions  expressed  in  by-lined  articles  do  not  necessarily  reflect  the 

opinion  of  this  magazine  or  the  publisher.  Mention  of  products  by  trade  name  in  editorial  material  or  advertisements  contained  herein  in  no  way  constitutes  endorsement  of 

the  product  or  products  by  this  magazine  or  the  publisher.  Circulation  Department,  (213)  926-9540. 

INTERFACE  AGE  Magazine  COPYRIGHT  ©  1 981  by  INTERFACE  AGE  Inc.  ALL  RIGHTS  RESERVED.  Material  in  this  publication  may  not  be  reproduced  in  any  form 

without  permission  Requests  for  permission  should  be  directed  to  Eva  Lewis,  Rights  and  Permission,  McPheters,  Wolfe  &  Jones,  16704  Marquardt  Ave.,  Cerritos, 

CA  90701 . 

INTERFACE  AGE  Magazine  is  catalogued  in  the  Library  of  Congress,  Classification  No.  QA75.5.155.  USPS  No.  580-310.  ISSN  Publication  No.  0147-2992. 

POSTMASTER:  Please  send  change  ot  address  form  3579  and  undelivered  copies  to  INTERFACE  AGE  Magazine,  16704  Marquardt  Ave.,  Cerritos,  CA  90701. 

Second  class  postage  paid  at  Lincoln,  Nebraska  and  Artesia,  California. 


Stock  Market 
Investment  Analysis 


.78 


Cover  model:  Catrina  Smith 
Cover  photo:  Don  May 


2  INTERFACE  AGE 


OCTOBER  1981 


$30  lets  you  take 

advanced^siCalclessons 

from  VisiCalc's  creators. 


Introducing  SATN  from  Software  Arts, 
Inc.,  the  creators  of  the  VisiCalc  pro- 
gram. SATN  (Software  Arts  Technical 
Notes)  is  a  publication  offering  on-going 
support  to  all  VisiCalc  users— from 
novice  to  expert. 

Each  issue  of  SATN  is  filled  with  tech- 
niques and  information  to  help  you 
expand  your  present  understanding  of 
VisiCalc  functions  as  well  as  learn 
advanced  methods  to  help  in  developing 
your  own  VisiCalc  applications. 

Benefit  immediately  from  highly 
informative  articles: 

♦  Complete  Applications  in  Detail: 

—Payroll  Tax  Calculation  using 

©LOOKUP 
— Mortgage  Decision  Calculation 

♦  In  Depth  Descriptions  of  VisiCalc 

Features: 

—Contents  of  a  Saved  Sheet 

— Uses  of  DIF™  data  file  format 

♦  Unusual  Applications  and  Techniques: 

— Date  Arithmetic 
—Recreational  Mathematics 


SATN  is  your  personal  pipeline  to  the 
people  at  Software  Arts  who  invented  and 
developed  VisiCalc.  Their  knowledge  and 
experience  with  VisiCalc  is  available  to 
you  in  each  and  every  issue. 

Special  Charter  Subscription  Offer 

Get  7  SATN  issues  for  the  price  of  6,  if 
you  subscribe  by  December  31, 1981. 
We'll  send  you  a  FREE  copy  of  SATN 
when  you  return  the  coupon,  or  call  our 
toll-free  number  800-257-7850  to  order  a 
year's  subscription  at  our  special  intro- 
ductory rate  of  $30. 

Full  Refund  Policy 

If  you  are  not  completely  satisfied  with 
your  first  issue  of  SATN,  let  us  know 
within  one  month,  and  we  will  refund 
your  money.  Your  free  SATN  issue  is 
yours  to  keep. 
Act  today! 


FOR  FAST  DELIVERY  CALL 

TOLL-FREE  800-257-7850  Op.  737. 

(In  N.J.  800-322-8650) 


Software  Arts,  Inc. 

SATN  SUBSCRIPTIONS 

P.O.  BOX  815 

QUINCY,  MA  02169 

D  Yes,  I'd  like  to  receive  advanced  lessons 

in  VisiCalc.  Please  send  me  seven  issues  at 

the  regular  subscription  rate,  $30.  (Outside 

US-$50) 

D  Check  enclosed  □  MasterCard 

□  Visa         □  Bill  me 

Credit  Card  #        Expiration  Date        Interbank  # 
Name  Signature 


City              State/Country              Zip/Postal  Code 
On  what  computers(s)  do  you  run  VisiCalc? 

Please  allow  6-8  weeks  for  delivery. 


H 


_LAll 


SATN.  The  Journal  for  VisiCalc  Users 

The  VisiCalc  program  is  copyrighted  by  Software  Arts,  Inc.  DIF  is  a  trademark  of  Software  Arts,  Inc. 

VisiCalc  is  a  trademark  of  Personal  Software  Inc.,  which  is  the  exclusive  world-wide  publisher  and  distributor  of  the  VisiCalc  program. 
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APPLESOFT 

Basic 
Compiler 


$167.50 


Compiles  APPLESOFT"  BASIC  programs  into 
native  6502  code,  allowing  programs  to  run  up  to 
10  times  faster.  Handles  graphics  and  shape 
tables.  Requires  48K,  autostart  ROM,  language 
system  and  at  least  one  drive.      List  Price:    $200.00 


Microhouse 


DIABLO  630 

List  Price:     $2710.00 
Microhouse  Price:    $1999.00 

IDS  PAPER  TIGER  560G 

List  Price:     $1695.00 
Microhouse  Price:    $1464.00 

C  ITOH  STARWRITER  I 

Letter-quality  printer  uses  Diablo  plastic 
printwheels  and  ribbons.  25  cps  bidirectional, 
logic-seeking.  Parallel  interface. 
List  Price:    $1895.00 
Microhouse  Price:    $1431,00 

C  ITOH  STARWRITER  I  (Serial) 

List  Price:    $1960.00 
Microhouse  Price:    $1502.00 

EPSON  MX70 

Lisl  Price:     $450.00 
Microhouse  Price:    $378.00 

EPSON  MX80 

Lisl  Price:     $645.00 
Microhouse  Price:    $479.00 

EPSON  MX-80  FT 

Friction  AND  tractor  feed  version  of  the  MX-80. 
Parallel  interface  included. 
List  Price:    $745.00 
Microhouse  Price:    $569.00 

MORROW  HARD  DISK  SUBSYSTEM 

10  Megabyte.  Includes  S-100  controller  card, 
CP/M*,  and  enclosure. 
List  Price:     $3695.00 
Microhouse  Price:    $3062.00 

MORROW  DISCUS  2D 

8  inch  single-sided  double-density  floppy  disk 
drive  subsystem.  Includes  CP/M"  and  MBASIC. 
List  Price:     $1199.00 
Microhouse  Price:    $995.00 

TELEVIDEO  91 0  Terminal 

List  Price:     $699.00 
Microhouse  Price:    $595.00 

TELEVIDEO  950 

List  Price:     $1195.00 
Microhouse  Price:     $995.00 

CALL  OR  WRITE  FOR  FREE  CATALOG 

PRICES  AND  SPECIFICATIONS  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE 


(MottofGordJ 


Software  Manual 
K  Manual/Only 


SPELLSTAR 

New!  Option  for  Wordstar.  Compares  words  in 
your  text  to  its  20,000-word  compressed 
dictionary.  Jumps  back  to  WordStar  for  correction 
of  errors  or  addition  of  new  words  to  the 
dictionary.   Price  includes  update  of  registered 
2.x  and  earlier  WordStar  (must  send  master  disk). 
List  Price:     $250.00 
Microhouse  Price:    $165.00/NA 

WORDSTAR 

Version  3.0!  Now  featuring  horizontal  scrolling 

and  column  moves. 

List  Price:    $495.00 

Microhouse  Price:    $322.00/$40.00 

MICROSOFT  BASIC  80 

List  Price:     $350.00 

Microhouse  Price:    $273.O0/$30.0O 

MICROSOFT  BASIC  80  COMPILER 

Language  compatible  with  MBASIC  but  code  runs 

3-1  Ox  faster. 

List  Price:    $395.00 

Microhouse  Price:    $308.O0/$30.OO 

MICROSOFT  FORTRAN  80 

Compiler  is  ANSI  '66  compatible  (except  for 

COMPLEX). 

List  Price:     $500.00 

Microhouse  Price:    $345.00/$30.00 

EDIT  80  by  Microsoft 

List  Price:    $120.00 

Microhouse  Price:    $84.00/$20.00 

WHITESMITHS  C 

List  Price:     $630.00 

Microhouse  Price:    CALL/$30.00 

WHITESMITHS  PASCAL 

Includes  Whitesmiths  C  Compiler. 

List  Price:     $850.00 

Microhouse  Price:    CALL/$45.00 

SUPERSORT I 

List  Price:     $250.00 

Microhouse  Price:    $1 70.00/$40.00 

SUPERSORT  II 

List  Price:     $200.00 

Microhouse  Price:    $1 45.00/$40.00 

CP/M  is  a  registered  trademark  of  Digital  Research 
UNIX  is  a  registered  trademark  of  Bell  Labs 
APPLE  is  a  registered  trademark  of  Apple  Computers 
TRS80  is  a  registered  trademark  of  Tandy  Corp. 

SHIPPING:  Add  $5  per  manual  or  software  package. 
Add  $2.50  for  COD  orders.  Call  for  shipping  charges 
on  other  items.  Pennsylvania  residents  add  6  per  cent 
sales  tax. 


Microhouse 
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(215)  868-8219 
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Computerize  your 

bookkeeping 

without  terrifying  your 

bookkeeper. 

Introducing  The  Boss:™  the  most  advanced,  yet  most  understandable, 

financial  accounting  system.  Designed  to  automate  your 

bookkeeping  without  confusion  or  mistakes. 
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Typical  screen  format  -  actual  photograph. 

If  "fear  of  the  unknown"  is  standing 
between  you  and  computerization,  you 
should  find  out  about  The  Boss. 

The  Boss  system  is  immediately 
comprehensible  to  bookkeepers 
because  it  utilizes  virtually  the  same 
format  they're  used  to. 

So  even  someone  with  no  previous 
computer  experience  can  easily  learn 
and  operate  The  Boss  system. 

Features  seldom  found  in 
packaged  software. 

The  Boss  system  is  fully  interactive, 
fully  departmentalized  and  exceptionally 
fast.  It  can  generate  an  astounding 
number  of  complex  reports- at  the  touch 
of  a  button. 

General  Ledger  and  Accounts 
Receivable  and  Payable  transactions 
can  be  entered  in  any  order  in  a  single 
program. 

Up-to-the-minute  financial  reports  can 
be  obtained  without  batch  processing. 


The  Boss  system  computes  financial 
ratio  analysis. 

It  protects  data  from  unauthorized 
personnel  as  well  as  computer 
malfunction. 

And  it  has  the  largest  programming 
and  storage  capacity  of  any  micro 
system. 

The  Boss  runs  on  most  small  business 
computers  with  CP/M®  or  similar 
operating  systems.  Its  cost  is  only  $2,495. 

Get  full  support  from  Lifeboat. 

The  Boss  is  brought  to  you  exclusively 
and  supported  completely  by  Lifeboat 
Associates,  world's  largest  computer 
software  publisher.  For  more  informa- 
tion about  how  you  can  profit  from  this 
extraordinary  financial  accounting 
system,  send  us  the  coupon  below. 
Or  call  (212)  860-0300. 

For  more  information  on  The  Boss, 
mail  coupon  to  Lifeboat  Associates, 
1651  Third  Avenue,  New  York, 
NY  10028. 


Name_ 


Title_ 


Company. 


Street. 
City 


State_ 


eeoat  Associates 

THE  „ 
FTWARE 
SUPER- 
MARKET 


Zip_ 


Boss  is  a  trademark  ot  Balcones  Computet  Corp. 


CP/M  is  a  trademark  ot  Digital  Research,  Inc.  H 


LIFEBOAT  WORLDWIDE  oilers  you  the  world's  largest  library  of  software.  Contact  your  nearest  dealer  or  Lifeboat: 

Lifeboat  Associates  Lifeboat  Inc.  Lifeboat  Associates.  Ltd.  Lifeboat  Associates  GmbH  Intersoft  GmbH 

1651  Third  Ave.  OK  Bldg    5F  P0  Box  125  PO  Box  1G8,  Aegeristrasse  35  Schlossgartenweg  5 

New  York.  N.Y.  10028  1-2-8  Shiba-Daimon  London  WC2H  9LU.  England  CH  6340  Baar.  Switzerland  D-8045  Ismaning.  W.  Germany 

Tel:  (212)  860-0300  Mmato-ku,  Tokyo.  105  lapan  Tel:  01-836-9028  Tel  042-31-2931  Tel:  089-966-444 

Telex:  640693  (LBS0FT  NVK)  Tel:  03-437-3901  Telex:  893709  (LBS0FTG1  Telex  865265  (MIC0  CH)  Telex:  5213643  (IS0FD) 

TWX:  710-581-2524  Telex:  2422723  (ASRTY0J)  _    mm         m  ^  m 

lifeboat  Associates 


Lifeboat  Associates,  SARL 

10,  Grande  Rue  Charles  de  Gaulle 

92600  Asnieres.  France 

Tel:  1-733-08-04 

Telex:  250303  (PUBLIC  X  PARIS) 
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Outer  space  or  real  world  — 
MILESTONE  has  the  answers.  With 
MILESTONE,  tough  planning  jobs 
are  made  easy. 

MILESTONE  is  a  powerful  new 
tool  for  managers  and  planners 
which  organizes  complex  projects 
and  identifies  job  schedules  essen- 
tial to  on-time  completion. 

MILESTONE. finds  the  critical 
path  through  hundreds  of  interre- 
lated tasks  and  determines  where 
slack  time  can  be  eliminated. 

MILESTONE  computes  man- 
power requirements  and  costs, 
allocating  them  to  proper  sched- 
ule periods,  and  up  to  nine 
manpower  skill/cost  levels  can  be 
allocated  to  each  task. 

MILESTONE  projects  can  be 
measured  in  hours,  days,  weeks, 
months,  or  quarters;  with  provision 
to  specify  working  hours,  holidays, 
vacations  and  other  non-produc- 
tive time  periods. 

You  can  reschedule  or  com- 
plete tasks,  revise  prerequisites, 
play  >(what  if"  games.  MILESTONE 
immediately  displays  the  results 
on  your  screen  or  printer  —  either 
as  a  table  or  graph  I  It's  easy  to  use 
and  requires  no  programming! 

System  with  manual  -  $295. 
Manual  alone  -  $25, 

Versions  for:  APPLE,  TRS-80  II, 
and  mostCP/M™  microcomputers. 


•  Write  Westlco,  Inc.,  25  Van  Zant  Street, 
Norwalk.CT  06855 

.  Call  (203)  853-6880 

•  Telex  643-788 

•  Dial-up  our  24-hour  computer 
(300  baud)  (203)  853-0816 

MasterCard  or  VISA  accepted. 

Prices  do  not  include  shipping.  In  CT  add 

7'/2%  sales  tax. 

Copyright  ©  1981  Westico.  Inc 

WESTICO 

The  Software  Express  Service 

25  Van  Zant  Street  •  Nonvalk.  Connecticut  06855 


A  Grim  Fairy  Tale 

This  is  not  a  pretty  story,  but 
it's  a  true  one,  so  far  as  we  are  able 
to  determine. 

The  central  character  is  a  computer, 
and  the  tale  has  good  guys  and  bad 
guys.  The  real  villains  turn  out  to  be 
people,  not  machines— although  it 
points  out  that  computers  are  just  as 
blindly  obedient  serving  evil  deeds  as 
honorable  ones. 

About  two  years  ago,  an  established 
medical  clinic  in  a  large  American  city 
turned  to  a  computer  for  help  with  its 
daily  bookkeeping  chores.  Logging 
patient  visits,  creating  bills  and  state- 
ments, filling  out  insurance  forms, 
keeping  track  of  the  deadbeats— 
computers  are  good  at  this  sort  of 
tedium,  the  kind  that  so  effectively  tries 
the  patience  of  loyal  clerks. 

Casting  around,  the  clinic  settled  upon 
a  local  business  dealing  in  its  own  brand 
of  computer.  Actually,  the  computer  was 
one  of  the  more  popular  nationally-known 
large  microcomputers,  re-packaged  and 
re-labeled  by  the  computer  dealer  under 
its  own  banner.  The  dealer's  major 
contribution  was  a  rather  complete 
medical  accounting  package,  written  in 
Basic.  We've  seen  it  work  and  are 
impressed  with  the  thought  and  planning 
lying  behind  the  programs.  They  demon- 
strated well,  and  the  clinic  plunked 
down  about  $35,000  for  the  hardware/ 
software  system. 

Business  was  good,  and  that  dealer 
installed  something  over  a  dozen  similar 
systems  in  the  same  city.  There  must 
have  been  some  time  pressures,  how- 
ever, because  the  medical  accounting 
programs  delivered  to  the  purchasers 
were  far  from  ready  for  service.  They 
were  full  of  bugs— programming  errors 
easily  glossed  over  during  a  sales 
demonstration,  but  fatal  when  required 
to  keep  track  of  real  patients  and  real 
money  in  a  live  business  situations. 

No  problem,  said  the  dealer. ..we'll  fix 
it.  And  they  did,  or  at  least  made  a  mighty 
attempt.  The  work  was  nearly  complete 
when  the  computer  dealer  failed  as  a 
business.  They  went  bankrupt. 

What  did  the  clinic  do  when  this 
happened?  What  would  you  do  about  it? 
The  computer  itself  works  well.  The 
software  package  almost  works;  in  fact, 
works  well  enough  that  the  clinic  by 
this  time  was  utterly  dependent  upon 
the  mechanical  marvel  to  perform  its 
daily  business. 

The  clinic  owners  called  the  computer 
manufacturer  to  determine  who,  in  their 


area,  could  take  up  the  work.  They 
found  a  hardware  maintenance  firm  and 
purchased  a  satisfactory  maintenance 
contract.  They  contacted  a  local  soft- 
ware house  experienced  in  that  brand 
of  computer.  So  far,  so  good.  The 
programmer  showed  up  one  day,  ready 
to  dig  into  the  medical  accounting 
package.  The  first  hint  of  trouble 
occurred  when  he  said,  "Show  me 
where  you  keep  the  source  code,  and 
we'll  get  right  to  it." 

The  medical  accounting  package  was 
written  in  a  semi-compiled  version  of 
Basic.  With  this  kind  of  language,  two 
versions  exist:  the  human-readable 
source  code,  and  machine-readable 
object  code.  The  clinic  possessed  the 
latter,  but  not  the  former.  The  posses- 
sion of  source  code  is  utterly  necessary 
for  a  programmer  to  alter,  correct  or 
even  understand  the  operation  of  a 
program.  (The  rare  "de-compiler"  does 
not  exist  for  the  compiled  Basic  language 
on  this  computer.) 

About  this  time,  an  ex-co-owner  of  the 
defunct  computer  store  contacted  all  of 
his  former  customers  with  an  offer:  For 
a  retainer  of  $300  a  month,  he  would 
continue  to  service  the  software  on  the 
scattered  computers.  Service,  in  this 
case,  meant  continuing  to  fix  the  still- 
resident  program  bugs.  Alternatively, 
he  would  sell  a  copy  of  the  Basic  source 
code  for  the  rather  arbitrary  price  of 
$10,000  to  $12,000.  (The  offer  varied 
between  customers.) 

Some  of  the  clinics  went  for  the  deal, 
and  are  now  receiving  this  software 
service.  Others  rebelled  against  the 
idea,  a  few  to  the  extent  that  they  junked 
the  software  and  computer  rather  than 
acquiesce  to  what  was,  in  their  view,  an 
unethical  business  practice.  For  this 
programmer  essentially  held  the  source 
code  hostage.  How  would  you  respond? 
The  case  is  heading  towards  the 
courts;  that's  why  we  are  hesitant  to 
publish  names  and  places.  What  you 
read  here  is  the  issue  as  seen  through 
the  eyes  of  a  burned  purchaser.  The  ex- 
dealer  hasn't  responded  to  our  calls  to 
hear  his  side  of  the  story. 

What  can  prospective  computer  pur- 
chasers learn  from  this  debacle?  A  lot 
of  things,  actually,  but  this  is  para- 
mount: know  what  you  are  trading  your 
money  for.  Pin  down  exactly  what  is  to 
be  delivered  with  the  computer,  and 
included  in  the  agreed-upon  price — what 
hardware,  which  programs,  what  kind  of 
service,  how  much  training,  how  many 
manuals.  Most  important,  what  kind  of 


6  INTERFACE  AGE 


OCTOBER  1981 


The  MicroFrame®  is  Pure  Power  for  comput- 
ing. It  rs  the  industry  standard  for  high  quality, 
reliable  S-100  mainframes. 

TEI  manufactures  each  MicroFrame®  with 
great  care.  They  deliver  pure  regulated  power 
at  the  proper  level,  improving  the  reliability  of 
your  computer.  Typically,  the  output  voltages 
remain  virtually  constant,  even  when  the  pow- 
er line  voltage  varies  widely.  The  MicroFrame® 
will  never  notice  a  brown-out . . .  and  it  provides 
100  db  noise  rejection,  protecting  your  com- 
puterfrompowerlinevoltagespikes  and  noise. 
Complies  with  l-EEE  S-100. 

The  combination  of  the  lowest  noise  bus,  a 
regulated  power  system  and  a  rugged  chassis 
produces  a  MicroFrame®  without  equal. 

Distributor  and  OEM  Inquiries  Invited 

For  more  information,  call  Rick  Barnes  at  (713)  738-2300 


5075  S.  LOOP  EAST,  HOUSTON,  TX.  77033 
(713)738-2300  TWX.  910-881-3639 
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SITTING 
PRETTY 

You  can  use  just  about  any  desk  for  a  computer  ter- 
minal stand.  But  with  CF&A,  you're  sitting  pretty.  Our 
full  range  of  desks,  workstations,  and  terminal 
stands  are  designed  to  accommodate  a  variety  of 
computer  equipment.  Choose  from  our  Cfassic 
Series  desks,  DR  Series  desks  and  enclosures,  spe- 
cialty items  like  our  Apple  II  desk,  or  a  universal 
printer  stand.  You'll  be  sitting  pretty  with  attractive 
color  selections,  durable  construction,  versatile 
configurations,  useful  options,  competitive  prices, 
quick  delivery,  and  personal  service.  It's  our  way  of 
doing  business. 

CF*A 

Computer  Furniture  and 

Accessories,  Inc. 

1441  West  132nd  Street 

Gardena,  CA  90249 

(213)327-7710 
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warranty  is  offered  on  the  hardware  and 
software?  If  it  doesn't  work,  who  pays 
for  fixing  it?  Finally,  if  something  impor- 
tant (like  the  source  code  discussed 
above)  is  not  included  with  the  computer, 
what  arrangements  are  there  to  gain 
access  to  it  if  the  seller  goes  out  of 
business?  A  lot  of  respectable  vendors 
will  offer  to  place  a  copy  of  the  source 
code  in  escrow  against  such  an  event,  if 
you  will  only  ask  the  favor. 

But  none  of  this  does  any  good  if 
you  don't  know  the  questions  to  ask,  or 
lack  the  knowledge  to  appreciate  the 
responses.  In  their  first  letter  to  us,  the 
clinic  whose  tale  lies  above  asked, 
"What  is  the  source  code  and  why  can't 
we  break  it?"  We  had  to  explain  that 
unlike  Enigma,  the  German  battle  code 
broken  in  World  War  II  by  British  intel- 
ligence, "the  source  code"  is  not  a 
single  magical  key  that  can  unlock  the 
mysteries  of  the  medical  accounting 
software.  Such  an  important  concept 
had  clearly  not  been  explained  by  their 
computer  vendor. 

And  you  can't  expect  your  computer 
dealer  to  explain  everything  to  you, 
either.  As  we've  stated  before  on  this 
page,  there  are  some  businesses  who 
feed  on  customer  ignorance.  Caveaf 
emptor.  Learn  about  your  new  purchase. 


Something  to  shoot  for 

Our  informal  speed  competition  for 
microcomputers  (IA  Aug  81)  continues 
to  attract  new  and  interesting  con- 
testants. The  latest  is  the  dreaded  Cray 
1 ,  reputed  to  be  the  fastest  computer  in 
existence.  Perhaps  you've  seen  pictures 
of  the  Cray— the  various  boxes  arranged 
in  a  circle  to  minimize  the  travel  time  for 
electric  signals  passing  back  and  forth 
between  them.  The  monster  is  fun- 
damentally a  64-bit  processor  with  a 
cycle  time  of  1 2.5  nS,  giving  a  speed  of 
80  MHz.  Memory  size  is  up  to  32M 
bytes.  Our  Prime  Number  Cruncher  had 
to  be  converted  into  compiled  Fortran 
before  the  Cray  would  accept  it.  The 
result:  32.86  mS  to  compute  all  prime 
numbers  up  to  1 ,000.  That's  just  three 
hundredth-parts  of  a  second,  over 
60,000  times  faster  than  a  Radio  Shack 
model  I!  The  record  attempt  was  passed 
on  to  us  by  Robert  Wellck  of  Cray 
Research,  Boulder,  CO,  whose  job 
includes  coming  up  with  benchmarks  to 
prove  his  cruncher  to  be  the  fastest  in 
the  world.  It  looks  as  if  he  has  done 
it  again.  — TF 
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Turn  your  Apple  into  the  world's 
most  versatile  personal  computer. 


The  SoftCard™  Solution.  SoftCard 
turns  your  Apple  into  two  computers. 
A  Z-80  and  a  6502.  By  adding  a  Z-80 
microprocessor  and  CP/M  to  your 
Apple,  SoftCard  turns  your  Apple  into 
a  CP/M  based  machine.  That  means 
you  can  access  the  single  largest  body 
of  microcomputer  software  in  exist- 
ence. Two  computers  in  one.  And,  the 
advantages  of  both. 

Plug  and  go.  The  SoftCard  system 
starts  with  a  Z-80  based  circuit  card. 
Just  plug  it  into  any  slot  (except  0)  of 
your  Apple.  No  modifications  required. 
SoftCard  supports  most  of  your  Apple 
peripherals,  and,  in  6502-mode,  your 
Apple  is  still  your  Apple. 

CP/M  for  your  Apple.  You  get  CP/M 
on  disk  with  the  SoftCard  package.  It's 
a  powerful  and  simple-to-use  operating 
system.  It  supports  more  software 
than  any  other  microcomputer  operat- 
ing system.  And  that's  the  key  to  the 
versatility  of  the  SoftCard/Apple. 

CIRCLE  READER  SERVICE  NUMBER 


BASIC  included.  A  powerful  tool, 
BASIC-80  is  included  in  the  SoftCard 
package.  Running  under  CP/M,  ANSI 
Standard  BASIC-80  is  the  most 
powerful  microcomputer  BASIC 
available.  It  includes  extensive  disk  I/O 
statements,  error  trapping,  integer 
variables,  16-digit  precision,  exten- 
sive EDIT  commands  and  string  func- 
tions, high  and  low-res  Apple  graphics, 
PRINT  USING,  CHAIN  and  COM- 
MON, plus  many  additional  com- 
mands. And,  it's  a  BASIC  you  can 
compile  with  Microsoft's  BASIC 
Compiler. 

More  languages.  With  SoftCard  and 
CP/M,  you  can  add  Microsoft's  ANSI 
Standard  COBOL,  and  FORTRAN,  or 


Basic  Compiler  and  Assembly  Lan- 
guage Development  System.  All,  more 
powerful  tools  for  your  Apple. 
Seeing  is  believing.  See  the  SoftCard 
in  operation  at  your  Microsoft  or  Apple 
dealer.  We  think  you'll  agree  that  the 
SoftCard  turns  your  Apple  into  the 
world's  most  versatile  personal 
computer. 

Complete  information?  It's  at  your 
dealer's  now.  Or,  we'll  send  it  to  you 
and  include  a  dealer  list.  Write  us.  Call 
us.  Or,  circle  the  reader  service  card 
number  below. 

SoftCard  is  a  trademark  of  Microsoft.  Apple  II  and 
Apple  II  Plus  are  registered  trademarks  of  Apple 
Computer.  Z-80  is  a  registered  trademark  of  Zilog, 
Inc.  CP/M  is  a  registered  trademark  of  Digital 
Research,  Inc. 
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Microsoft  Consumer  Products,  400  108th  Ave.  N.E., 
Bellevue,  WA  98004.  (206)  454-1315 


comments: 


W  Compared  to  the  brands 
I've  used  before,Verbatim 
Datalife  is  the  best  yet!  W 

Sandy  Tiedeman 
Las  Vegas,  NV 

WNew  Verbatim  helped 
eliminate  I/O  errors  on 
my  Apple.  W 

Richard  Adams 

Ft.  Walton  Beach,  FL 
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Datalife  over  any  brand  I've 
ever  used.** 

Skip  Piltz 

Overland  Park,  KS 

ttMy  experience  with 
Verbatim  diskettes  has  been 
excellent.  I've  used  several 
boxes  over  the  past  few 
months  and  they've  all  been 
error-free.  ** 

Robert  Roeder 
Las  Vegas,  NV 

WMuch  stronger,  better 
centering.  A  definite  im- 
provement.** 

Leroy  LaBalle 
Marrero,  LA 

Wit  has  worked  perfectly 

everytime!** 

Richard  Ruth 
Shippensburg,  PA 

WI  like  the  thicker  pro- 
tective cover.  99 

David  Hendel 
Utitz,  PA 

WGreat!  I  have  had  no 

problems  \11 

Timothy  Roscoe 
Mechanicsburg,  PA 


WSo  far  my  Verbatim  disks 
have  been  performing  flaw- 
lessly. Not  always  so  with 
other  disks.** 

Chris  Otis 

Hoffman  Estates,  IL 

WRuns  quieter  in  the  disk 

drive.** 

Richard  Cannova 
Los  Angeles,  CA 

__.  __,  -W    T  _  .  •  t  •         1 
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They're  our  standard  for 

quality.** 

Bob  Mills 
Mission,  KS 

%%  Anything  that  prolongs  the 
life  of  a  diskette  is  a  plus. 
Thank  you  Verbatim  for  an 
excellent  improvement. W 
Steve  Toth 
Piscataway,  NJ 

WOfthe  130-plus  Verbatim 
disks  I  have,  I'm  not  aware 
of  any  problems.  I'm  sure 
the  improvements  will  give 
your  disks  an  even  longer 
life.*. 

Gerald  Janas 
Warren,  MI 

^FANTASTIC.  Not  a  single 
registration  problem.  Much 
more  reliable  than  what  I 
had  been  using.**  ^ 

Gary  Sandler         la 
Playa  Del  Rey,  CA^\ 

^Verbatim  is  much  more 
reliable.  I  wouldn't  trust 
anything  else.** 

Howard  Chin 
Pomona,  CA 


WThank  you  for  the  im- 
provements. Just  another 
reason  why  111  always  use 
Verbatim.** 

James  Hassler 
Cheyenne,  WY 

We  introduced  Verbatim 
Datalife  mere  months  ago. 
And  it's  already  playing  to 
rave  reviews  like  these. 

But  don't  take  anybody 


—  ^         ^  _ 

self,  and  see  if  you  don't 
agree  it's  the  best  media 
vnn'vp  fiver  tried.  For  the 


name  of  your  nearest 
Verbatim  dealer,  call  (800) 
538-1793,  in  California  call 
(408)  737-7771  collect. 
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We  play  it  back,  Verbatim! 
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Monumental  task 

I  am  a  bewildered  software  buyer 
trying  to  select  an  accounting  package, 
a  DBMS  and  a  financial  planning  program 
for  my  CP/M  system.  If  your  magazine 
were  to  publish  a  special  report  in  which 
experts  in  each  of  the  three  fields 
compared  all  offerings  on  a  feature-by- 
feature  basis  and  presented  the  findings 
as  you  did  in  the  Jan  81  issue,  scores  of 
small  businessmen  would  rush  to  buy  it. 
There  simply  are  too  many  offerings  in 
each  of  these  areas  for  buyers  to  read  all 
the  manuals  before  selecting  a  package. 
Sanford  Fleisher 
Philadelphia,  PA 

The  value  of  benchmarks 

Re:  Tom  Fox's  benchmark  (IA  Aug  81 ) 
on  WaveMate  series  2000,  2MHz  6800 
microprocessor  (an  8-bit  CPU),  the  soft- 
ware used  was  the  SD  Business  Basic 
Compiler  V1.4  with  10  digit  software 
BCD  floating  point  routines,  running 
under  the  SDOS  operating  system.  It 
turned  in  a  time  of  316  seconds,  which 
outperforms  all  70  of  the  micropro- 
cessor/software combinations  listed  in 
the  benchmark  article,  except  TEl's 
(which  ran  twice  as  fast  at  three  times 
the  price);  it  also  outperformed  about 
half  the  minicomputers  listed. 

I  really  don't  think  that  the  benchmark 
listed  is  appropriate  for  determining 
how  "good"  a  system  is  at  solving  a 
problem;  most  of  the  small  business 
computers  are  disk  I/O  bound  anyway 
(perhaps  a  better  benchmark  would  be 
one  that  reads  1000  records  from  a 
file).  But  I  think  that  the  real  importance 
of  a  good  benchmark  is  that  it  indicates 
that  the  vendors  have  put  considerable 
amounts  of  energy  into  the  hardware/ 
software  combination,  and  that  means 
other  system  features  are  probably  as 
well  thought  out. 

Ira  D.  Baxter 
Anaheim,  CA 

On  Commodore  CBM 

Re;  System  of  the  Month:  Commodore 
CBM  (IA  Jul  81)  by  Tom  Fox,  I  am  a  bit 
offended  that  such  an  article  was 
published  in  your  magazine  in  July 
1981,  not  July  1980! 

First  and  foremost,  Mr.  Fox  addressed 
this  system  as  the  CBM.  Unfortunately 
for  your  readers,  the  system  is  in  fact  a 
Pet,  a  graphics  computer,  designed  for 
the  hobbyist.  This  was  the  original  CBM 
thrust.  However,  at  the  same  time  that 
the  Pet  2001  computer  was  introduced, 
a  CBM  Business  computer  was  intro- 
duced, which  had  essentially  a  typewriter 
keyboard    and    not   the    keyboard    he 
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described.  And  it  was  labeled  a  CBM,  not 
Pet.  The  CBM  in  many  ways  was  similar 
to  the  Pet,  but  those  of  us  with  Pets  can 
tell  you  that  it  is  a  real  pain  to  switch  to  a 
CBM  keybord  and  not  have  our  graphics 
characters  as  readily  available,  but  the 
CBM  was  designed  for  the  business 
type  of  use. 

Yes,  the  Pet/CBM  interface  to  the 
disk  was  awkward  up  until  about  a  year 
ago  when  Commodore  introduced  the 
disk  operating  system  (DOS)  2.x  and 
Basic  4.0.  Since  that  time,  interfacing 
with  the  disk  has  become  a  pleasure. 

No,  you  won't  find  a  bell  on  the 
system  you  examined.  About  a  year 
ago,  Commodore  introduced  the  CBM 
8032  as  a  serious  business  system. 
This  computer  corrected  most  of  the 
things  that  were  criticized  in  your  article. 

Gerald  Key 
Gahanna,  OH 

The  system  reviewed  is,  indeed,  class- 
ified as  CBM— not  a  Pet  model.       — TF 


Future  of  video  disks 

Re:  "Learning  with  Micros"  (IAApr81), 
Louis  Frenzel  laments  the  death  of  the 
video  disk/computer  combination.  I  am 
upset  with  Mr.  Frenzel  and  other's  lack 
of  an  overall  view  of  the  video  disk/tape 
arena.  Looking  at  general  distribution 
patterns  of  program  information  indicates 
that  the  consumers  and  producers  are 
very  comfortable  with  the  read-only 
disks  otherwise  known  as  long  playing 
records.  Inherently,  the  video  disk/ 
computer  learning  station  is  more  effec- 
tive than  slides,  movies  and  printed 
material,  with  features  like  program- 
mable slow  motion,  reverse  motion  and 
single  frame. 

The  video  disk/computer  (VDC)  is 
immature  at  this  point  and  very  expen- 
sive. Who  will  provide  money  for  basic 
R  &  D  to  lower  the  cost  of  disk  program 
production,  and  disk  and  player  manu- 
facture? Who  has  lots  of  money  and 
needs  to  train  a  huge  work  force  quickly 
to  use  high-tech  machines?  The  defense 
department  has  been  experimenting 
with  VDC  units.  The  results  have  been 
promising.  The  bottom  line,  from  my 
point  of  view,  is  simply  that  the  eventual 
adoption  of  the  video  disk  as  a  universal 
program  medium  is  inevitable.  The 
question  is  how  long  and  who  will  do  it. 
Thomas  K.  Fitzgibbon 
New  York,  NY 

Infant  industry 

In  the  July  letters  column,  Alan 
Sugarman  suggested  a  comparison  of 


FREE  SOFTWARE! 

Word  Processing  or  Accounting  When 
You  Buy  a  64k  Superbrain! 

SUPRBRAIN 

QD  -  ONLY 

'2950 


SUPERBRAIN  64k  List  $3495  '2650 

lOmb  HARD  DISK  mtertec  List  $4995  '3350 

lOmb  HARD  DISK  Corvus  List  $5350 '4295 

20mb  HARD  DISK  Corvus  '5300 


NORTHSTAR  COMPUTERS 

HORIZON  II 

32k  DO  Reg.  $3695 

32k  QD  Reg.  $3995 

64k  DO  Reg.  $4195 

64k  QD  Reg.  $4495 

TERMINUS 

Intirtubt  III  Reg    $895 

Emulator  Reg.  $895 


2750 
2965 
3125 


PRINTERS 

C.  ttoh  8600 
Comet  II  Parallel 
Epion  MX  80  Parallel 
Epson  MI  80  Serial 
Starnritor  25cps  Parallel 
Starwriter  25cps  Serial 
Star-writer  III  40cps  Serial 
Stamritar  II  45cps 


'825 
'489 
'549 
M495 
'I860 
•1760 
'1786 


MODEMS 

Cat  Novation  acoustic      . . . . . 

Cat  Direct  Connect 

Microconnection  Direct 

A-J  1256  1200  baud  dlr.  conn.  List  $1295 

UPSRIDE 

5mb  Hard  Disk  Upgrade 

for  Superbrain 


'165 
'925 


SOFTWARE 
25%  OFF  LIST  ON  ILL  NORTHSTIR  S0FTWIRE 


aCCODNTING  PLOS 

By  Systems  Plus 
Accounts  Receivable.  Accounts  Payable.  Inventory.  Payroll.  General 
Ledger.  Sales  Order  Entry.  Purchase  Order  Entry.  Point  ol  Sale.  Ex- 
cellent software  tor  many  systems. 
iaCH  '386 


PEtCHTREE 


A/R.  A/P.  G/L.  P/R.  INV 
CPA.  Property  Mgmt 


M»F     S0FTW4RE 


Restaurant  Inventory 
Client  Billing 


ea. '395 
ea.  '795 


•250 
'450 


DaTl  BtSE  MtNlGEMENT 


Condor   I 
Data  Star 


•550 
•275 


LMGUtGES 

•110 

•325       COBOL  60 
•350       PASCAL    UCSD 
•450       MT    PASCAL 
CMC  S0FTW8RE 


'650 
'300 
'500 


C  BASIC  II  COMPILER 
MBASIC  80 
MBASIC  Compiler 
FORTRAN  80 

A/P.  A/R.  P/R.  G/L.  INV  ea.  '250 

OTHER  S0FTW4RE 

Restaurant  Payroll  '300    Word  Star  '325 

Link  80                    '90    Mail  Merge  '115 

QSort                      M00    Benchmark  Word  Processing  '395 
SuperSort              s200    Benchmark  Mail  List  Management        s350 

Magic  Wand           '325    NAD  '100 

Magic  Menu            '811    MVF  Mailer  '90 

Word  Pro  80          '150    Spellguard                   .  '220 


PERIPHERALS 

Corvus  Most  Multiplexer  List  $750 

Master  Multiplexer  List  $1050 

Mirror  Backup  List  $790 

Interface  card  w/5'  cable  List  $235 

S-100  Bus  Adapter  lor  Superbrain  List  $595 

Parallel  Port  lor  Superbrain  List  $90 

External  Adapter  List  $30 

DISK  DRIVES 
Tanden  TM  100-1  Single  side.  dbl.  density.  List  $495 
Tanden  TM  100-2  Double  Side.  dbl.  density.  List  $895 
Tanden  TM  100-4  Dbl.  side.  dbl.  dens.,  dbl.  track.  List  $995 
PROMS 

SB/E  prom  tor  Superbrain.  List  $205 

DR1P1IICS 

AccuSolt  Graphics  Board.  List  $995 

Symbol  Generator.  List  $225 

Graphics  plotter.  List  $225 

3-D  Graphics.  List  $450 

Surlace  plotter.  List  S495 

Graphics  Terminal  Emulator.  List  $495 


'625 
•875 
•650 
'195 
'475 
•75 
•25 

•225 
•390 

'600 


'895 
'200 
•200 
•400 
'450 
•450 


TO  ORDER,  CALL  (206)453-8159 

Most  items  shipped  from  stock.  Mastercharge.  Visa  add  3%.  No  CODs 
on  hardware.  All  prices  FOB  origin.  No  shipment  via  Emery  Air  Freight 

PACIFIC  COMPUTER  BROKERS 

11056  Palatine  North 

Seattle,  WA  98133 
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If  you're  looking  for 

the  best  prices 
in  the  U.S.A.  on 


MICROCOMPUTERS 

We  have  consistently  offered  the 
TRS-80  line  at  savings  up  to  20%.  You 
can  save  up  to  $1500  by  buying 
from  Computer  Discount  of  America. 


ATARI 

MICROCOMPUTERS 


s 


m 
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We  have  the  full  line  of  ATARI  per- 
sonal computers  and  systems. 

Model  II 

26-4002     64K.  1  disc  $3385.00 

Model  III 

26-1061  4K.  Level  I                          $  610.00 

26-1062  16K.  Level  III                          $  845.00 

26-1066  48K.  Level  II  2-drive/RS-232  $2115.00 

Color  Computer 

26-3001     4K  S  329.00 

26-3002     16K  w/Ext.  Basic  S  499.00 

EPSON 

MX70  Printer  $  375.00 

MX80  Printer  J  485.00 

MX80FT  Printer  $  639.00 

Our  savings  are  as  big  on  expansion 
interfaces,  printers,  diskettes,  Apple 
Computers,  OKIDATA  Microline, 
C-ITOH  Starwriter,  Lexicon  Modems 
—  everything  for  your  computer. 
We  have  the  largest  inventory  in  the 
Northeast,  and  most  models  are  in 
stock,  for  immediate  delivery. 
Our  full  price  catalog  or  a  price 
quote  is  as  near  as  your  phone. 


CALL  TOLL  FREE: 
800-526-5313 


Computer 


of  America 


COMPUTER  DISCOUNT  OF  AMERICA.  INC. 
15  Marshall  Hill  Road.  West  Milford  Mall 
West  Milford.  New  Jersey  07480 
In  New  Jersey  Call  201-728-8080 
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WordMaster  or  WordStar  word  pro- 
cessing programs  against  the  Wang  5 
or  25,  and  felt  that  the  Wangs  were 
superior  to  the  aforementioned  soft- 
ware. Although  unfamiliar  with  Wang,  I 
have  no  doubt  that  this  is  true.  When  I 
read  reviews  of  word  processing  soft- 
ware for  microcomputers,  I  wince  at 
how  primitive  they  are,  as  I'm  sure 
Mr.  Sugarman  does. 

Microcomputer  word  processing  is  in 
its  infancy.  This  is  also  evidenced  by 
observing  that  the  majority  of  articles 
on  computerized  word  processing  are 
still  attempting  to  show  the  reader  the 
advantages  of  typing  onto  a  CRT  rather 
than  paper,  and  pointing  out  the  ease  of 
revisions,  corrections,  etc.  The  sophis- 
ticated users  know  this  already;  their 
primary  concerns  are  with  flexibility, 
ease  of  use,  operator/technical  support, 
and  comparing  features  of  the  different 
makes  of  systems.  Microcomputer  word 
processing  articles  seem  to  be  primarily 
concerned  with  "Since  you  already  have 
a  computer,  this  is  why  you  should  be 
using  it  instead  of  a  typewriter."  This  is 
analogous  to  discovering  how  much  you 
can  increase  your  productivity  by 
changing  from  printing  with  a  crayon  to 
using  a  manual  typewriter— all  well  and 
good  for  those  who  are  using  crayons, 
but  those  of  us  using  Selectric  lis  can 
only  wonder  what  the  fuss  is  all  about. 

Ryan  Gale 
San  Diego,  CA 


More  cleaning  tips 

Re:  "Maintain  your  Memory"  (IA  Jul 
81),  I  feel  it  should  be  noted  that  any 
alcohol  base  cleaner  will  leave  a  film  on 
the  head.  This  will  cause  the  head  to 
pick  up  dirt  readily.  Cleaners  that  do  not 
have  an  alcohol  base  (found  easily  on 
the  market)  should  be  used. 

The  belt  drive  system  should  not  be 
cleaned  as  often  as  the  head,  pinch  roll, 
and  capstan,  but  should  be  cleaned 
periodically.  This  is  because  the  belt 
will  also  get  dirty  and,  in  most  cases, 
hard  usage  will  leave  a  build  up  of  rubber 
on  the  motor  pulley  and  capstan  pulley. 
This  will  cause  the  tape  to  play  at  erratic 
speeds,  causing  data  errors.  Also,  since 
belts  do  stretch,  causing  variable 
speeds,  these  should  be  checked  and 
replaced  if  necessary. 

If  you  take  the  cleaning  and  mainten- 
ance of  a  tape  player  lightly,  the  dirt 
build-up  on  the  head,  capstan,  and  pinch 
roller  transfers  back  onto  the  tape, 
covering  up  your  stored  information. 


Reader  interface 

I  have  been  reading  the  "Micro 
Mathematician"  columns  for  several 
years,  but  you  have  not  touched  upon 
logarithms.  I  need  to  obtain  the  natural 
logs  of  integers  between  0-256,  in 
assembly  language  for  an  8080.  I  could 
use  a  look-up  table,  but  this  would  take 
a  fair  sized  table.  The  methods  I  know 
of  would  be  involved  without  floating 
point  mathematics.  I  would  be  grateful 
for  a  clue  or  some  references. 

The  project  involves  analysis  of  the 
equation  P,  =  P„  e  -  t/RC  in  the  vascular 
system.  I  have  the  wave  form  and  need 
to  solve  for  RC: 


RC  = 


t 


t 


Robert  J.  Utley 
Camp  Hill,  PA 


(ln,.P„-ln,.Pt)    "      (ln,.(P„/P,) 
5%  error  would  be  acceptable. 

U.  Scott  Page,  M.D. 

N.W.  Surgical  Assoc,  P.C. 

2226  N.W.  Pettygrove 

Portland,  OR  97210 

I  have  just  purchased  a  new  computer 
system,  consisting  of  an  Apple  II  Plus 
(with  48K  RAM),  an  integer  card  (thus 
allowing  use  of  both  Applesoft  and 
Integer  Basic),  an  Apple  disk  drive  and 
controller  (with  DOS  3.3),  a  small  B&W 
monitor,  and  a  Centronics  737  printer.  I 
am  interested  in  buying  a  word-pro- 
cessing/text-editing program  and  an  80- 
column,  upper/lower  case  conversion 
card  for  my  monitor.  I  intend  to  use  this 
package  for  personal  letter  writing, 
English-lanugage  translation  of  foreign- 
language  text,  and  publication  of  a 
newsletter/bulletin.  I  would  very  much 
appreciate  suggestions  on  both  the 
software  and  the  80-column,  uc/lc  card. 

Terry  L.  Newstrom 

616  W.  53rd  St.,  Apt.  306 

Minneapolis,  MN  55419 

I  am  a  Vector  Graphics  user  and  I  was 
very  pleased  to  see  the  article  about 
Memorite  and  Execuplan  ("Business 
Software  Review,"  IA  Jul  81). 

Carl  Heintz  mentioned  that  the  mailing 
list  could  not  sort  by  zip  code.  The  sort 
software  with  Memorite  allows  sorting 
on  any  field  in  the  address.  In  fact  it  is 
possible  to  enter  a  special  character  in 
the  middle  of  a  field  and  sort  from  that 
point  in  the  field.  Names  can  be  entered 
normally,  then  the  list  can  be  sorted  on 
last  name.  While  this  program  is  called  a 
mailing  list,  the  fields  are  user  definable. 
I  can  keep  any  kind  of  list  by  defining 
the  prompts  and  field  definitions.  I  have 
my  wine  inventory  and  a  recipe  catalogue 
on  modified  mailing  lists. 

Second,  if  there  is  a  problem  with 
Vector  Graphic  ownership,  it  is  the  lack 
of  user  groups  and  dealer  support  in 
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Into  computers?  Robotics? 
Want  to  get  started? 

Take  6  great  books 
for$995 

■■  (values  to  $94.70) 

. . .  and  get  one  FREE! 

All  the  latest  info  on  software,  hardware, 
applications,  and  theory  at  savings  up  to 
75%.  Plus,  discounts  on  software,  games, 
cassettes,  disks . . 


985 
List  $9.95 


mcoc 


If  Programmer' 


1229 
List  $13.95 


1062 
List  $12.95 


1095 
List  $9.95 


Join  now  and  get  How  to  Build  Your  Own  Working  16-Bit  Microcomputer . . .  FREE!!  (List  $4.95) 


7  very  good  reasons  to  try 
The  Computer  Book  Club . . . 

•  Reduced  Member  Prices.  Save  up  to  75%  on  books  sure  to 
increase  your  know-how 

•  Satisfaction  Guaranteed.  All  books  returnable  within  10 
days  without  obligation 

•  Club  News  Bulletins.  All  about  current  selections — mains, 
alternates,  extras — plus  bonus  offers.  Comes  10  times  a  year 
with  dozens  of  up-to-the  minute  titles  you  can  pick  from 

•  "Automatic  Order".  Do  nothing,  and  the  Main  selection 
will  be  shipped  automatically!  But  ...  if  you  want  an 
Alternate — or  no  books  at  all — we'll  follow  the  instructions 
you  give  on  the  reply  form  provided  with  every  News 
Bulletin 

•  Continuing  Benefits.  Get  a  Dividend  Certificate  with  every 
book  purchased  after  fulfilling  Membership  obligation,  and 
qualify  for  discounts  on  many  other  volumes 

•  Extra  Bonuses.  Take  advantage  of  added-value  promo- 
tions, plus  special  discounts  of  software,  games,  and  more 

•  Exceptional  Quality.  All  books  are  first-rate  publisher's 
editions,  filled  with  up-to-the-minute  info 


;;: 


rni  THE  COMPUTER  BOOK  CLUB 
yCZTT,  Blue  Ridge  Summit,  PA  17214 

Please  accept  my  Membership  in  The  Computer  Book  Club 
and  send  the  6  volumes  circled  below,  plus  a  free  copy  of 
How  to  Build  Your  Own  Working  16-Bit  Microcomputer.  I 
understand  the  cost  of  the  books  selected  is  $2.95  (plus 
shipping/handling).  If  not  satisfied,  I  may  return  the  books 
within  ten  days  without  obligation  and  have  my  Member- 
ship cancelled.  I  agree  to  purchase  4  or  more  books  at 
reduced  Club  prices  during  the  next  12  months,  and  may 
resign  any  time  thereafter. 

841    985    995    1045    1050    1053    1055    1062 
1071    1076   1088    1095    1111    1160    1169   1187 
1195    1200    1203    1205    1209    1229    1271    1275 

Name Phone 

Address 

City 

State Zip 

(Valid  for  new  members  only,  foreign  and  Cany  da  add  20%.  Orders  outside  U.S. 
or  Canada  mu st  be  prepaid  with  international  money  orders  in  U.S.  dollars.)  IA-10H 
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#17  SOFTWARE 

ULTIMATE  SOFTWARE  PLAN 


We'll  match  any  advertised  price 
on  any  item  that  we  carry.  And  if 
you  find  a  lower  price  on  what  you 
bought  within  30  days  of  buying 
it,  just  show  us  the  ad  and  we'll 
refund  the  difference. 
It's  that  simple. 


Combine  our  price  protection 
with  the  availability  of  full  profes- 
sional support  and  our  automatic 
update  service  and  you  have  the 
Ultimate  Software  Plan. 

It's  a  convenient,  uncomplicated, 
logical  way  to  get  your  software. 


ARTIFICIAL  INTELLIGENCE 

Medical(PAS-3) $849/$40 

Dental  (PAS-3) $849/$40 

ASYST  DESIGN 

Prof  Time  Billing $549/$40 

.'General  Subroutine.     S269/S40 
>*  Application  Utilities  . . .  S439/S40 

COMPLETE  BUS.  SYSTEMS 

Creator $269/$25 

Reporter $169/$20 

Both $399/$45 

COMPUTER  CONTROL 

Fabs(B-tree) $159/$20 

UltraSortll $159/525 

COMPUTER  PATHWAYS 

Pearl  (level  1) 5  99/525 

Pearl  (level  2) $299/$40 

Pearl  (level  3) $549/550 

DIGITAL  RESEARCH 

CP/M  2.2 

NorthStar $149/$25 

TRS-80  Model  II  (P+T)$  1 59/135 

Micropolis $169/525 

Cromemco $189/525 

PL/l-80 $459/$35 

^BT-80 $179/530 

Mac $   85/515 

Sid $   65/$  15 

2-Sid $   90/515 

Tex 5   90/515 

DeSpool $   50/$10 

D.M.A. 

Ascom 5149/515 

DMA-DOS $179/535 

CBS 5369/545 

Formula $539/545 

GRAHAM-DORIAN 

General  Ledger 5729/540 

Acct  Receivable 5729/540 

Acct  Payable $729/$40 

Job  Costing $729/$40 

Payroll  II $729/$40 

Inventory  II $729/$40 

Payroll $493/$40 

Inventory $493/$40 

Cash  Register $493/$40 

Apartment  Mgt $493/540 

Surveying $729/540 

Medical 5729/540 

Dental 5729/540 

MICRO-AP 

S-Basic 5269/525 

Selector  IV 5469/535 

MICRO  DATA  BASE  SYSTEMS 

HDBS $269/535 

MDBS $795/$40 

'  DRS  or  QRS  or  RTL.  .  .  $269/$  10 

MDBS  PKG $1295/$60 

MICROPRO 

WordStar $319/$60 

Customization  Notes... $   89/$na 

Mail-Merge $109/$25 

WordStar/ Mail-Merge.  $419/$85 

DataStar $249/560 

WordMaster $119/540 

SuperSort  1 5199/540 


y  (New  items  or  new  prices) 

CP/M  users:  specify  disk  systems  and  formats.  Most  formats  available. 

MICROSOFT 

Basic-80 5289/530 

Basic  Compiler 5329/530 

Fortran-80 5349/530 

Cobol-80 5574/530 

M-Sort 5124/530 

Macro-80 5144/520 

Edit-80 5    84/520 

MuSimp/MuMath $224/$25 

MuLisp-80 $174/520 


ORGANIC  SOFTWARE 

.'TextWriter  III $111/525 

DateBookll 5269/525 

►'Milestone 5269/530 

OSBORNE 

General  Ledger 5   59/520 

AcctRec/Acct  Pay.  .  .  .5   59/520 

Payroll  w/Cost 5   59/520 

All  3 5129/560 

All  3  +CBASIC-2 5199/575 

PEACHTREE' 

General  Ledger 5399/540 

Acct  Receivable 5399/540 

Acct  Payable 5399/540 

Payroll 5399/540 

Inventory 5399/540 

Surveyor 5399/540 

Property  Mgt $7997$ 40 

CPA  Client  Write-up. .  .5799/540 
Mailing  Address 5349/540 

SOFTWARE  WORKS 

Adapt(CDOStoCP/M).S   69/Sna 
Ratfor 5   86/Sna 

SOHO  GROUP 

MatchMaker 5   97/520 

Worksheet 5177/520 

STRUCTURED  SYSTEMS 

GLorARorAPorPay.  .5599/540 

Inventory  Control $599/540 

Analyst ,$199/525 

Letteright $179/$25 

QSort $   89/520 

SUPERSOFT 

Diagnostic  I 5   49/520 

Diagnostic  II 5   84/520 

Disk  Doctor 5   84/520 

^  Forth  (8080  or  Z80) .  .  .  .5 1 49/530 

Fortran $219/530 

Fortran  w/Ratfor 5289/535 

Other less  10% 

TCS 

GLorARorAPorPay.  .5   79/525 

All  4 5269/599 

UNICORN 

.'Mince $149/525 

^■Scribble 5149/525 

.'Both 5249/550 

Amethyst 5299/575 

WHITESMITHS 

"C"  Compiler 5600/530 

Pascal  (incl  "C") 5850/545 

"DATA  BASE" 

FMS-80 5649/545 

dBASEII 5629/550 

Condor 5599/530 

Condor  II 5899/550 

Access/80 5749/550 


PASCAL" 

Pascal/MT+ 5429/530 

Pascal/Z 5349/530 

'  Pascal/UCSD  4.0 5429/550 

'  Pascal/M 5189/520 

"WORD  PROCESSING" 

WordSearch $179/$50 

SpellGuard $229/$25 

VTS/80 $259/565 

Magic  Wand $289/$45 

Spell  Binder $349/$45 

"OTHER  GOODIES" 

The  Last  One $549/$95 

SuperCalc $269/550 

Target 5189/530 

BSTAM 5149/515 

BSTMS $149/515 

Tiny"C" 5  89/550 

Tiny  "C"  Compiler 5229/550 

CBASIC-2 5   98/520 

Nevada  Cobol 5129/S25 

MicroStat $224/$25 

Vedit $105/515 

MiniModel 5449/550 

StatPak $449/540 

Micro  B+ $229/$20 

Raid $224/$35 

String/80 $   84/$20 

String/80  (source) $279/$na 


INFO  UNLIMITED 

EasyWriter $224 

Datadex $349 

Other less  15% 

MICROSOFT 

Softcard  (Z-80  CP/M).  .5259 

Fortran $179 

Cobol $499 

MICROPRO 

Wordstar $269 

MailMerge $  99 

Wordstar/MailMerge.  .$349 

SuperSort  I $159 

PERSONAL  SOFTWARE 

Visicalc3.3 $159 

CCA  Data  Mgr $  84 

Desktop/Plan  II $159 

Visiterm $129 

Visidex $159 

Visiplot $149 

Visitrend/Visiplot $229 

Zork $   34 

PEACHTREE* 

General  Ledger $224/$40 

Acct  Receivable $224/$40 

Acct  Payable $224/$40 

Payroll $224/540 

Inventory $224/540 

"OTHER  GOODIES" 

dBASE  II 5329/550 

.'VU  #3(usew/Visicalc).$  79 

Super-Text  II 5127 

Data  Factory 5129 

DB  Master 5184 

OEM  (complete 

accting) $399 

Charles  Mann less  1 5% 

STC less  15% 


ORDERS  ONLY-CALL  TOLL  FREE  VISA  •  MASTERCHARGE 
1-800-854-2003  ext.  823  •  Calif.  1-800-522-1500  ext.  823 

Overseas  — add  $10  plus  additional  postage  •  Add  $2.50  postage  and  handling  per  each  item  •  California 
residents  add  6%  sales  tax  -  Allow  2  weeks  on  checks,  C.O.D.  ok  •  Prices  subject  to  change  without  notice. 
All  items  subject  to  availability  •  ®  — Mfgs.  Trademark. 

THE  DISCOUNT  SOFTWARE  GROUP 

6520  Selma  Ave.  Suite  309  •  Los  Angeles,  Ca.  90028  •  (213)  666-7677 

Infl  TELEX  499-0032  BVHL  Attn:  DiscSoft  •  USA  TELEX  194-634  BVHL  Attn:  DiscSoft  • 

TWX  910-321-3597  BVHL  Attn:  DiscSoft 
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forming  them.  If  there  are  any  Bay  area 
Vector  Graphic  user  groups,  I  would  like 
to  hear  from  them.  Or  if  anyone  would 
like  to  form  a  group,  I  would  like  to  hear 
from  them. 

John  Middleton 

4143  Carol  Ave. 

Fremont,  CA  94538 

I  would  like  to  hear  from  your  readers 
who  are  interested  in  using  computers 
for  the  patients  who  are  either  disabled 
or  paralyzed  and  confined  to  the  hospital 
or  nursing  homes.  I  think  that  there  could 
be  tremendous  help  for  disabled  people 
who  could  be  trained  to  provide  service 
through  computers,  either  at  their  homes 
or  in  nursing  homes,  though  they  can't 
walk  because  of  paralysis  or  disabilities. 
Any  help  in  this  regard  would  be  a 
tremendous  service. 

F.A.  Choudhri,  M.D. 

900  W.  Clairemont  Ave. 

Eau  Claire,  Wl  54701 

Is  any  manufacturer  presently  market- 
ing a  video  display  board  for  S-100  bus 
computers  that  projects  characters  132 
columns  wide? 

Aaron  M.  Epstein 

Patio  Computer  Sales  Co. 

Suite  204 

5451  Laurel  Canyon  Blvd. 

N.  Hollywood,  CA  91607 

I  am  using  four  Radio  Shack  model  lis, 
all  imported  from  various  sources  in 
America.  Some  have  been  converted  to 
220  volts  at  50  cycles  in  the  states  and 
some  are  done  in  Hong  Kong.  Some- 
times I  find  that  the  diskette  prepared  in 
one  computer  may  not  be  always  useful 
in  another— causing  I/O  errors  especially 
when  dealing  with  files.  The  problem  I 
was  told,  lies  with  the  Shugart  drives, 
which  may  be  for  60  cycles  only.  I  would 
appreciate  any  suggestions. 

Peter  P.F.  Chan 

Buddy  Electronics  &  Systems  Ltd. 

12  Moorsom  Rd. 

Jardines  Lookout, 

Hong  Kong,  China 


Where  credit  is  due 

Statistics  listed  in  the  August 
article  "Computing  to  Work"  were 
erroneously  attributed  to  the  Univer- 
sity of  Southern  California's  Center 
for  Futures  Research.  Credit  for  the 
research  should  go  to  Jack  M.  Nilles, 
who  conducted  the  study  through  the 
Office  of  Interdisciplinary  Programs 
at  U.S.C.  The  complete  study,  Tele- 
communications —  Transportation 
Tradeoff  was  published  in  1 976  by 
John  Wiley  &  Sons,  New  York,  NY. 
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Most  small  system  users  think  all  micro- 
computers are  created  equal.  And  they're 
right.  If  you  want  performance,  convenience, 
styling,  high  technology  and  reliability  (and 
who  doesn't?)  your  micro  usually  has  a  price 
tag  that  looks  more  like  a  mini.  It  seems  big 
performance  always  means  big  bucks.  But 
not  so  with  the  SuperBrain! 

Standard  SuperBrain  features  include:  twin 
double-density  51/4"  drives  which  boast  nearly 
350,000  bytes  of  disk  storage  -  expandable 
to  10  megabytes.  A  full  64K  of  dynamic 
RAM.  A  CP/M*  Disk  Operating  System  to 
insure  compatibility  to  literally  hundreds  of 
application  packages  presently  available.  And, 
a  12"  non-glare,  24  line  by  80  column  screen. 


You'll  also  get  a  full  ASCII  keyboard  with 
an  18  key  numeric  pad  and  individual  cursor 
control  keys.  Twin  RS232C  serial  ports  for 
fast  and  easy  connection  to  a  modem  or 
printer.  Dual  Z80  processors  which  operate 
at  4  MHZ  to  insure  lightning-fast  program 
execution.  And  the  list  goes  on!  Feature  after 
feature  after  feature. 

Better  yet,  the  SuperBrain  boasts  modular 
design  to  make  servicing  a  snap.  A  common 
screwdriver  is  about  the  only  service  tool 
you'll  ever  need.  And  with  the  money  you'll 
save  on  purchasing  and  maintaining  the 
SuperBrain,  you  could  almost  buy  another  one. 
For  under  $3,500,  it  is  truly  one  of  the  most 
remarkable  microcomputers  available  anywhere. 


Whether  your  application  is  small 
business,  scientific,  educational  or  just  word 
processing,  the  SuperBrain  is  certainly  an 
exciting  solution  to  the  small  computer 
problem.  And  since  you  can  easily  expand  it, 
you'll  probably  never  outgrow  it. 

Call  or  write  us  today  for  a  complimentary 
copy  of  our  "SuperBrain  Buyer's  Guide."  We'll 
show  you  how  you  can  get  big  system  per- 
formance without  having  to  spend  big  bucks. 


r=  INTE3TEC 
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Shake  hands  with 
the  PC-8000  Series 
from  NEC  America. 
It  combines  the  most- 
wanted  features  of 
today's  most  popular 
microcomputers, 
together  with  some 
added  wonders  of 
its  own.  Five  user- 
programmable  keys, 
for  instance.  A  248- 


symbol  character  set. 
Z-80A  equivalent 
chip.  Access  to  CP/M 
software.  Power- 
ful N-BASIC  by 
Microsoft™:  Text 
processing  in  8 
colors.  Keyboard 
editing  convenience. 
160x100  graphics 
matrix.  Easy  inter- 
facing too. 


Just  contact  your  autho- 
rized NEC  America  dealer, 
or  one  of  our  distributors: 

Comput  Distributing 
Detroit,  Ml 
313/288-0000 

High  Technology 
St.  Louis,  MO 
314/838-6502 

Micro  Distributors 
Rockville,  MD 
301/468-6450 


Microamerica 
Needham,  MA 
617/449-4310 

Renaissance  Technology 
Pleasant  Hill,  CA 
415/930-7707 

Sigma  Distributing 
Seattle,  WA 
206/454-6307 

Waybern  Corporation 
Garden  Grove,  CA 
714/554-4520 


SEC 


PC-8031A 


SEC. 


NEC  America,  Inc. 

1 40 1  Estes  Avenue 

Elk  Grove  Village,  IL  60007 


With  the  Hayes  direct-connect 


warranty.  That's  another  reason 


Micromodem  ll™your  Apple  II  can     why  it's  the  largest  selling  direct- 


communicate  by  phone  with  the 
outside  world.  You  can  access  in- 


formation networks  like 
The  Source  for  a  variety  r 

of  business  and  person: ' 
applications,  exchan_ 
programs  with  friends         £Q!£ 
anywhere  in  North 


America,  an 
even  use  your 
Apple  1 1  when 
you're  away 
from  your  home 
or  office. 

Dependable.  The 
Micromodem  II  is  so  dependable 
it  comes  with  a  two-year  limited 


connect  modem  for  Apple  II 
computers. 


micror^ 
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■  another  reason  is  built-in,  and  we  even  include  our 

est  selling  direct-  FCC-approved  Microcoupler™ 

n  for  Apple  1 1  that  plugs  directly  into  any  modu- 
lar telephone  jack  in  the  U.S.  — 

Programmable.  you  don't  even  need  the  phone! 
Automatic  dialing  S-100,  too.  The  Hayes 

and  answering?  Micromodem  100  gives  S-100 

Of  course!  We  in-  microcomputers  all  the  advan- 

clude  programs  on  tagesof  our  Micromodem  II! 
disk  that  dial  phone  Put  the  outside  world  inside 

numbers  for  you,  your  computer  with  a  data  corn- 


disk  that  dial  phone  Put  the  outside  world  inside 

i    numbers  for  you,        your  computer  with  a  data  corn- 
send  messages  whileyou're      munications  system  from  Hayes. 
]}    away,  and  much  more!     Available  at  computer  stores  na- 
Complete.  You    ^v^  tionwide-call 

p     get  everything    I  X  f  LJ*>%  iqq  or  write  for  the 
you  need  to  com-   I   T  I     ldYw  location  near- 
municate  with  other  Bell   VA/         "    +  est  you.  And 

103  compatible  modems  at  1 10        don't  settle  for  anything  less 
or  300  baud.  The  serial  interface        than  Hayes. 


The  Hayes  Micromodem  II 
opens  up  your  Apple  Uto  the  outside  world. 
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Micromodem  II.  Micromodem  100  and  Microcoupler  are  trademarks  of  Hayes  Microcomputer  Products  Inc. 

'TM  Apple  Computer  Inc.        Micromodem  II  can  also  be  used  with  the  Bell  &  Howell  computer.      ©  1981  Hayes  Microcomputer  Products  Inc. 
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IBM  enters  personal  computer 
market  with  low  priced  system 

IBM  Corp.,  Baton  Rouge,  FL,  tradi- 
tionally a  leading  manufacturer  of  mini 
and  mainframe  systems,  has  made  its 
firmest  commitment  yet  to  compete  in 
the  low-cost  personal  computer  market. 
The  company  recently  announced  the 
release  of  a  personal  computer  system 
in  the  under-$2,000  price  range. 

The  system  will  be  marketed  through 
ComputerLand  retail  stores  and  Sears, 
Roebuck  and  Company's  business 
machine  outlets. 

Features  include  an  83-key  adjustable 
keyboard,  up  to  262,144  characters  of 
user  memory,  a  printer  that  can  print  in 
two  directions  at  80  characters  per 
second,  self-testing  capabilities  that 
automatically  check  the  system  com- 
ponents and  a  high-speed  16-bit  micro- 
processor. The  system  can  generate 
and  display  charts,  graphs,  text  and 
numerical  information.  Many  business 
applications  can  also  be  run. 

Included  with  the  system  are  an 
enhanced  version  of  the  Microsoft  Basic 
language  and  operating  manuals  written 
at  an  elementary  level  to  accommodate 
the  inexperienced  user. 

A  basic  unit  for  home  use  attached  to 
an  audio  cassette  player  and  television 
set  sells  for  approximately  $1,565.  A 
more  advanced  system  with  a  memory 
of  64,000  bytes,  a  single  diskette  drive 
and  a  printer  sells  for  about  $4,500. 


Robot  designed  to 

overcome  consumer  resistance 

Computerized,  mobile  machines— like 
C3PO  and  R2D2— are  about  to  take  one 
giant  leap  off  the  science-fiction  movie 
screen  and  into  the  home  and  work- 
place, according  to  Ken  Davis,  inventor 
of  Reggie,  the  Robot.  The  marketing 
plan  of  General  Development  Company, 
Phoenix,  AZ,  calls  for  a  mid-1982  sales 
date  for  the  second  generation  robots, 
which  will  take  on  a  variety  of  industrial 
and  household  tasks  for  a  price  tag  of 
under  $10,000  each. 

"I  wanted  to  build  a  true  robot,  one 
that  would  operate  under  its  own  power 
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and  respond  to  human  questioning,"  says 
Davis.  "But  I  didn't  want  people  to  be 
afraid  of  it."  A  marketing  research  study 
conducted  among  some  3,000  people 
led  Davis  to  discover  some  unusual 
things  about  people  that  would  have  to 
be  incorporated  into  his  robot  design. 

"We  found  that  science-fiction,  espe- 
cially in  movies,  had  left  in  the  subcon- 
cious  the  impression  of  robots  going 
berserk  and  killing  people.  Because  of 
this,  an  astounding  85%  of  our  inter- 


viewees wanted  a  machine  that  did  not 
have  arms  and  legs.  If  the  robot  did 
have  arms  and  legs,  people  said  they 
would  still  look  at  it,  but  they  would  not 
get  close  to  it." 

Davis  also  found  that  people  wanted  a 
robot  to  be  under  five  feet  high  so  they 
wouldn't  have  to  look  up  to  it,  and  they 
wanted  it  to  have  a  personality  so  they 
could  relate  to  it  as  a  friend  and  work- 
horse, rather  than  a  machine. 

Reggie  1  is  just  under  five  feet  tall, 
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moves  independently  via  wheels  and, 
through  voice  synthesis,  is  capable  of 
selecting  key  words  from  among  40-50 
of  the  more  common  questions  asked 
of  him  and  then  formulate  his  own  reply. 

Though  designed  as  an  entertainer, 
Reggie's  next  generation  brothers  will 
be  working  at  more  serious  occupations. 
Davis'  company  is  already  working  on  a 
version  for  security  intrusion,  though  it 
will  be  designed  for  multiple  duties 
through  plug-in  modules. 


College  seeking  exchange 
of  educational  programs 

The  West  Virginia  Career  College  is 
training  students  in  practical  uses  of 
microcomputers  in  business.  More  and 
more  small  businesspeople  (and  depart- 
ments of  large  corporations)  are  adopting 
personal  computers  into  their  work,  so 
the  college  is  attempting  to  orient  its 
instructions  along  these  lines. 

The  school  uses  Apple  1 1 ,  Apple  III,  and 
TRS-80  machines  in  its  classes.  Students 
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CONDOR  SERIES  20/DBMS  is  the 

answer  to  your  data  processing  needs 
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screen  formatting  techniques. 
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powerful  English-like  instructions 
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in  the  computer  education  program 
receive  instruction  in  general  computing 
theory  and  hands-on  experience  with 
important  programs  and  concepts,  such 
as  the  "big  five"  (general  ledger, 
payroll,  inventory,  accounts  payable 
and  accounts  receivable),  VisiCalc,  and 
economic  simulations. 

The  school  is  interested  in  developing 
exchanges  of  programs  and  ideas  with 
other  business  schools,  either  by 
sending  program  media  through  the  mail 
or  possibly  by  use  of  an  exchange 
medium  such  as  filespace  and  electronic 
mail  in  a  service  like  MicroNet.  More 
information  is  available  from  Chris 
Gundlach,  West  Virginia  Career  College, 
536  Fifth  Ave.,  Huntington,  WV  25701. 


University  steps  up  its 
computer  education  efforts 

The  Stanford  School  of  Education, 
Stanford,  CA,  has  introduced  a  new 
Master  of  Arts  degree  program  in  inter- 
active technology.  It  will  combine 
courses  in  computer  science,  educa- 
tional psychology,  and  curriculum  theory 
and  design. 

Graduates  will  be  prepared  to  apply 
educational  technology  to  improve  edu- 
cational resources  of  schools,  homes, 
and  industries.  Several  of  the  most 
popular  microcomputers  will  be  avail- 
able for  students,  supplementing  major 
existing  computer  facilities  at  Stanford. 

"Significant  numbers  of  students  will 
have  access  to  a  computer  at  home. 
Some  industry  spokesmen  report  30,000 
teachers  now  own  microcomputers,  and 
that  number  is  expected  to  grow  roughly 
25%  yearly,"  according  to  Profs.  Robert 
Hess  and  Decker  Walker. 

"The  result  of  this  hardware  revolu- 
tion is  an  enormous  demand  for 
software  that  will  enable  users  to  learn 
from  computer-based  sources.  Although 
program  libraries  are  growing,  software 
is  needed  that  uses  the  enormous 
potential  of  the  computer  for  the  teach- 
ing of  important  subjects— language, 
mathematics,  science,  history  and  so 
on— at  all  levels  of  sophistication. 

"The  creation  of  this  software  is  no 
easy  or  straightforward  task.  It  is  not 
the  same  as  writing  a  book.  Nor  is  it  the 
same  as  writing  a  program  for  a  non- 
educational  application,  such  as  book- 
keeping or  inventory  control.  It  demands 
a  knowledge  of  the  machine,  but  also 
requires  experience  in  designing  and 
evaluating  software  for  educational  appli- 
cations, and  knowledge  of  psychology 
of  learning,  perception,  motivation,  and 
other  human  factors." 

Programmers  in  the  computer  industry 
generally  are  in  strong  demand,  with 
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EPSON  MX -80 


INTERFACES:  IEEE  $55,  TRS-80  $35. 

APPLE  INTERFACE  4  CABLE  $90, 
RS-232  $70 

EPSGJISI  MX-SOFT  8SSS 

MX-10QFT  S7SS 


No  Surcharge  for  Credit  Cards  Orders  •  We  Accept  C.CD.'s 
All  Equipment  Factory  Fresh  With  MFT.  Warranty  •  Stock  Shipments  Same  Day  or  Next 

""  DIABLO  630  $28§S\ 

INTERTEC  SUPERBRAIN  64K  RAM  $2799 

QDSUPERBRAJN  $3195 

::;       NEC  5510  SPlNWRITER  $2495 

!■■     NEC  5530  SPlNWRITER  $2495 

OKIDATA  MICROLINE-80  $  399 

OKIOAtAMlCROLINE-82  $529 

OKIDATAMICROLINE-83  $769 

f      APPLE  H  PLUS  48K  $1189 

APPLE  DISK  w/3.3  DOS  Controller  $  545 

APPLE  DISK  w/o  Controller  $  435 

BASE  II  PRINTER  $  599 
HAZELTINE1420                                      J       $799 

NORTHSTAR  HORIZON  II 32K  QD  $2975 

:       ANADEX  DP-9500  $1295 

TELEVIDEO  912C  $  669 

TELEVIDEO  920C  $  729 

TELEVIDEO  950  $959 

CBM  8032  COMPUTER  $1225 1 

CBM  8050  DISK  DRIVE  $1449 

M      CBM  4032  COMPUTER  $1090 

!      CBM  4040  DISK  DRIVE  $1090 

CBM  4022  $  679 

CBMViC-20  $  289 

CBMC2N  $    85 

&    RADIO  SHACK  II 64K  $3245 

RADIO  SHACK  III  16K  $  839 

LEEDEX/AMDEK 100  $139 

LEEDEX/AMDEK  10OG  $  169 
LEEDEX/AMDEK  COLOR-1 13"  Color  Monitor  $  349 

MICROTEK  16K  RAMBOARD  for  Atari  $99,95 
■""    MICROTEK  32K                                           v :    $ ; 165 

ATARI  400 16K  $349 

ATARI  825  PRINTER  $  619 

ATARI  850  INTERFACE  $  139 

or  both  together  $  749 

ATARI  810  DISK  DRIVE  $  449 

ATARI  800    32K  $  749 
Catf  for  price  list  ot  ATARI  software        .„„ 

NEC  12"  MONITOR  $  229, 


PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 


Wl 

1-800-835-3581 

OMEGA  SALES  CO. 
BA]      3533  Old  ConejoRd.  #102 
^       Newbury  Park,  CA  91320 
1-805-499-3678 
CA.  TOLL  FREE  1-800-322-1873 


OMEGA! 
SALES  I 
CO. 


1  -BOO-556-7586 

OMEGA  SALES  CO.  

12  Meeting  St.  ^jgf 

Cumberland,  Rl  02864  ^^m 
1-401-722-1027 


Omega  sales  company 
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salaries  for  master's  degree  graduates 
starting  at  around  $24,000  and  increasing 
15%  annually.  Educational  software 
appears  to  be  a  growth  sector  within  the 
industry,  according  to  Hess  and  Walker. 


Annual  personal  computer  shipment 
facing  dramatic  upswing 

Personal  computers  will  continue  to 
be  among  the  fastest  growing  products 
in  the  computer  industry,  according  to  a 
recent  study  by  Venture  Development 
Corp.,  Wellesley,  MA. 

From  just  under  400,000  units  in  1 980, 
annual  shipments  will  increase  almost  2 
million  in  1985  for  an  effective  annual 
growth  of  over  37%,  says  the  report. 

Priced  under  $10,000  and  designed 
for  a  wide  range  of  home  and  business 
applications,  personal  computers  have 
evolved  continually  from  the  old  hobby 
kits  of  the  early  1970s.  As  the  report 
explains,  the  home/hobbyist  segment  is 
substantially  smaller  now  than  when 
VDC  first  investigated  the  market  four 
years  ago. 

The  business  user  segment  will  be 
the  fastest  growing  of  the  four  end  user 
segments  examined.  Shipments  to  this 
segment  will  increase  by  52%  annually, 
a  growth  rate  fueled  by  new  product 
introductions,  and  by  aggressive  promo- 
tion from  manufacturers  and  dealers  alike. 

Shipments  to  the  home/hobby  category 
will  grow  by  26.2%  annually,  the  lowest 
rate  of  any  end  user  segment.  The 
nationwide  survey  of  personal  computer 
users  revealed  that  the  home  user  is 
changing  in  many  ways.  The  "electronics 
tinkerer"  of  past  years  has  been  largely 
replaced  by  the  upscale  professional 
with  some  knowledge  of  computers. 

Shipments  to  the  engineering/scientific 
segment  will  grow  by  30%  annually.  The 
personal  computers  used  by  this  user 
segment  include  the  most  expensive, 
high  end  desktop  systems. 

Shipments  to  the  education  segment, 
the  smallest  of  the  four  in  terms  of  total 
units,  will  grow  by  34%  annually.  Personal 
computers  used  in  education  are  typically 
designed  for  instructional  purposes, 
although  in  smaller  facilities,  administra- 
tion applications  may  also  be  run. 


Information  service  introduced 
for  electronics  data 

The  first  information-on-demand  serv- 
ice devoted  exclusively  to  the  electronics 
industry  has  been  launched  by  Venture 
Development  Corp.,  Wellesley,  MA. 
Based  on  the  firm's  data  base  of  industry 
information  gathered  over  the  past  ten 
years,  Venturesearch  is  the  first  service 
of  its  kind  to  combine  literature  search 
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and  custom  survey  work  to  meet  the 
requirements  of  electronics  companies. 
The  service  can  answer  requests  for 
information  on  a  wide  range  of  topics, 
including  market  statistics,  technology 
trends,  financial  performance,  compet- 
itors in  a  specific  market  sector,  product 
specifications,  distribution  channels, 
government  regulations,  marketing  strat- 
egies, market  forecasts  and  others. 
Coverage  includes  all  sectors  of  the 
worldwide  electronics  industry:  com- 
puters, industrial  electronics,  consumer 
electronics,  communications,  electronic 
components,  semiconductors,  instru- 
mentation, medical  electronics,  office 
products,  military  electronics  and  elec- 
tronic materials.  Information  is  also 
available  on  end  user  industries  for  all 
product  sectors. 


Corporation  offers  incentive  for 
students  to  utilize  computers 

An  opportunity  for  elementary  schools 
to  earn  TRS-80  computers  was  an- 
nounced by  the  Radio  Shack  division  of 
Tandy  Corp.  and  QSP,  Inc.  The  com- 
puters are  earned  by  students  as  prem- 
iums from  magazine  subscription  sales. 

QSP  is  taking  its  established  sales 
promotions  a  step  further  by  offering 
the  opportunity  to  bring  computer 
literacy  into  the  classroom.  Charles  A. 
Phillips,  a  senior  vice  president  for  Radio 
Shack,  said  that  "QSP's  innovative 
program  should  prove  a  boon  to  edu- 
cators who  find  themselves  budget 
constrained  to  bring  the  computer  age 
to  their  classrooms  and  satisfy  parent's 
demands  for  helping  their  children 
become  computer  literate." 

Schools  interested  in  the  QSP  program 
should  contact  William  E.  Drake,  QSP, 
Inc.,  Box  2003,  Ridgefield,  CT  06877. 

Foreign  markets  narrowing 
U.S.  telecommunications  lead 

Closed  foreign  markets,  along  with 
growing  importation  into  this  country  of 
foreign  telecommunications  equipment, 
threaten  to  erode  the  technological 
base  and  lead  of  U.S.  manufacturers, 
according  to  John  Sodolski,  vice  presi- 
dent of  the  Electronic  Industries  Asso- 
ciation, Washington,  D.C. 

Testifying  before  the  House  Joint 
Economic  Subcommittee  on  International 
Trade,  Finance  and  Security  Economics, 
Sodolski  said,  "If  U.S.  manufacturers 
are  unable  to  maintain  their  domestic 
edge  and  lose  market  share  to  foreign 
competitors,  it  will  be  increasingly 
difficult  to  compete  in  the  world  market- 
place." He  added,  "...there  is  evidence 
that  the  U.S.  domestic  marketplace  has 


Visit  Your  Heathkit 
Electronic  Center* 

where  Heath /Zenith  Products  are 
displayed,  sold  and  serviced. 

PHOENIX,  AZ  ST.  PAUL,  MN 

2727  W.  Indian  School  Rd.    1645  White  Bear  Ave. 
602-279-6247  612-778-1211 

*N'H E'M.;  £A  BRIDGETON,  MO 

330  E.  Ball  Rd.  3794  McKelvey  Rd. 

714-776-9420  314-291-1850 

CAMPBELL,  CA 

2350  S.Bascom  Ave. 
408-377-8920 

6000  Potrero  Ave.  ASBURY  PARK.NJ 

415-236-8870  1013  State  Hwy.  35 

LA  MESA,  CA  201-775-1231 

8363  Center  Dr.  FAIR  LAWN,  NJ 

714-461-0110  35-07  Broadway  (Rt.  4) 

LOS  ANGELES,  CA  201-791-6935 

2309  S.  Flower  St.  AMHERST,  NY 

213-749-0261  3476  Sheridan  Dr. 

POMONA,  CA  716-835-3090 

7i5AN9,°£n$  Gr0V6  AVe-  JERICHO,  L.I.  NY 

/l4-b23-Jb4J  15  JerichoTurnpike 

REDWOOD  CITY,  CA  516-334-8181 

2001  Middlefield  Rd.  RnrHF<:TFR  NY 

415-365-8155  R0,CH1STER' □! 

937  Jefferson  Rd. 

716-424-2560 


OMAHA,  NE 

9207  Maple  St. 
402-391-2071 


N.WHITE  PLAINS,  NY 

7  Reservoir  Rd. 
914-761-7690 

CLEVELAND, OH 

28100  Chagrin  Blvd. 
216-292-7553 


SACRAMENTO,  CA 

1860  Fulton  Ave. 

916-486-1575 

WOODLAND  HILLS,  CA 

22504  Ventura  Blvd. 

213-883-0531 

DENVER, CO 

5940  W.  38th  Ave. 

303-422-3408  COLUMBUS,  OH 

AV0N.CT  2500  Morse  Rd. 

395  W.  Main  St.  (Rt.  44)  614-475-7200 

203-678-0323  TOLEDO,  OH 

HIALEAH,  FL  /a  c  Rump  Rd 

4705  W.  16th  Ave.  419-53^887 

305-823-2280 

PLANTATION,  FL  ^Si^  Pik, 

7173  W.  Broward  Blvd.  l?!3^'^'      Plke 

305-791-7300  513-771-8850 

TAMPA,  FL  OKLAHOMA  CITY,  OK 

4019  W.'  Hillsborough  Ave.  2727  Northwest 

813-886-2541  Expressway 

ATLANTA,  GA  405-848-7593 

5285  Roswell  Rd.  FRAZER.PA 

404-252-4341  630  Lancaster  Pike 

CHICAGO,  IL  LRit9i«e« 

3462-66  W.Devon  Ave.  215-647-5555 

312-583-3920  PHILADELPHIA,  PA 

DOWNERS  GROVE,  IL  6318  Roosevelt  Blvd. 

224  0gdenAve.  215-288-0180 

312-852-1304  PITTSBURGH,  PA 

INDIANAPOLIS,  IN  3482  Wm.  Penn  Hwy. 

2112  E.  62nd  St.  412-824-3564 

Miocinu  ifc  WARWICK,  Rl 

?<!?n       '    «  558  Greenwich  Ave. 

5960  Lamar  Ave.  401-738-5150 

913-362-4486  4U1  /JB  blbU 

LOUISVILLE,  KY  ?v,LcL5S'Ta 

12401  Shelbyville  Rd.  271 5  Ross  Ave. 

502-245-7811  214-826-4053 

KENNER.LA  HOUSTON, TX 

1900  Veterans  1704  W.  Loop  N. 

Memorial  Hwy.  713-869-5263 

504-467-6321  SAN  ANTONIO,  TX 

BALTIMORE,  MD  7111  Blanco  Road 

1713  E.  Joppa  Rd.  512-341-8876 

»™1t4fL  MI0VALE.UT 

RP,CKyiLLE  MD  58  East  7200  South 

5542  Nicholson  Lane  801-566-4626 

PF1.R8nnY4M«  ALEXANDRIA,  VA 

w  A„?n.,!Jc.  6201  Richmond  Hwy. 

7-5    -W-  7°3-765-5515 

WFI  I  FSI  FY  MA  VIRGINIA  BEACH,  VA 

165  WoFcestir  Ave.  E&n7denCe  Blvd' 

617-237-1510  804-460-0997 

DETROIT,  Ml  !!*TLLE.'WA. 

18645  W.  Eight  Mile  Rd.  505  8th  Aye.  N- 

313-535-6480  206-682-2172 

E.DETROIT,  Ml  TUKWILA.WA 

18149  E.  Eight  Mile  Rd.  15439  53rd  Ave.  S. 

313-772-0416  206-246-5358 

HOPKINS,  MN  MILWAUKEE,  Wl 

101  Shady  Oak  Rd.  5215  W.  Fond  du  Lac 

612-938-6371  414-873-8250 

'Units  of  Veritechnology  Electronics  Corp.  CP-199R1 


OCTOBER  1981 


THE  BACKBONE 
OF  YOUR  SYSTEM 


The  Heath/Zenith  19  Smart  Video  Terminal  gives 
you  all  the  important  professional  features,  all  for  under 
$700.*  You  get  the  flexibility  you  need  for  high-speed 
data  entry,  editing,  inquiry  and  transaction  process- 
ing. It's  designed  to  be  the  backbone  of  your  system 
with  heavy-duty  features  that  withstand  the  rigors 
of  daily  use. 

Standard  RS-232C  interfacing  makes  the  19  com- 
patible with  DEC  VT-52  and  most  computer  systems. 
And  with  the  19,  you  get  the  friendly  advice  and 
expert  service  that  makes  Heath/Zenith  a  strong 
partner  for  you. 


Pick  the  store  nearest  you  from  the  list  at  left.  And 
stop  in  today  for  a  demonstration  of  the  Heath/Zenith 
19  Smart  Video  Terminal.  If  you  can't  get  to  a  store, 
send  $1 .00  for  the  latest  Heathkit®  Catalog  and  the 
new  Zenith  Data  Systems  Catalog  of  assembled  com- 
mercial computers.  Write  Heath  Co.,  Dept.  343-824 
Benton  Harbor,  Ml  49022. 

HEATH/ZENITH 

Your  strong  partner 


Completely  ad- 
dressable blinking 
cursor  lets  you 
edit  anywhere  on 
screen. 


Reverse  video  by 
character  lets  you 
emphasize  words, 
phrases  or  paragraphs. 


High  resolution  CRT 
gives  you  sharp,  easy- 
to-read  image,  reduces 
eye-strain. 


Complete  ASCII 
character  set  includ 
ing  upper  case, 
lower  case  with 
descenders,  and 
special  graphic 
symbols. 

80  character  by  24 
line  format,  plus  25th 
line  for  operator  mes- 
sages and  prompts. 

Professional 
quality  keyboard, 
standard  type- 
writer layout,  72 
keys,  including 
12  special  function 
keys. 


Z-80  microprocessor- 
control  makes  the  Heath/ 
Zenith  19  capable  of 
multitude  of  high-speed 
functions.  It's  the  only 
terminal  with  ROM 
source  code  readily 
available. 


Insert  and  delete 
character  or  line  plus 
erase  to  end  of  line 
and  end  of  screen 
make  the  19  ideal 
for  sophisticated 
editors  like  WORD- 
STAR. 

Cursor  and 
special  functions 
are  accessible 
by  keyboard  or 
computer,  using 
either  DEC  VT-52 
or  ANSI  Standard 
protocols. 


Keypad  in 
calculator  format 
permits  fast, 
easy  entry  of 
numeric  data. 


*ln  kit  form,  F.O.B.  Benton  Harbor,  Ml.  Also  available  completely  assembled 
at  $995.  Prices  and  specifications  are  subject  to  change  without  notice. 
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A  Major  Breakthrough 
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The  System  2800  is  the  next  logical  step  in  the 
continuing  line  of  innovative  products  from  the 
Systems  Group. 

Unbeatable  S-100  Memory  Boards 

First  was  the  development  of  the  DMB6400 
series  of  S-100  Memory  boards  featuring  the 

innovative  Bank 
Select  switching 
technique.  This 
enables  users  to 
software  select 
up  to  four  totally 
independent 
memory  banks 
per  board. 

The  2nd  Generation 

Then  came  the  2nd  Generation  of  IEEE  S-100 
COMPATIBLE  Z80  PROCESSORS,  FLOPPY  DISK 
CONTROLLERS  and  SERIAL  I/O  BOARDS.  Each 
has  been  designed  for  single  user,  multi-user  or 
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network  operating  systems 
such  as  CP/M® , 
MP/M™,  CP/Net™ 
and  OASIS™. 

The  Next 
Logical  Step  ... 

We  challenged  our  design  team  to  create  an 
innovative  yet  competitive  system  utilizing  our 
existing  line  of  field  proven,  dependable  S-100 
boards.  The  result:  a  highly  reliable,  quality  built, 
state  of  the  art  microcomputer  that  gives  you 
the  cost/performance  edge  you  need  to  be  a 
leader  in  your  field. 

The  System  2800  comes  with  a  choice  of 
operating  systems:  CP/M  with  an  enhanced 
CBIOS  for  single  user  systems  and  either  MP/M 
or  OASIS  for  multi-user,  multi-tasking  systems. 
MP/M  is  available  with  either  a  standard  or 

CP/M  MP/M  and  CP/Net  are  trademarks  ot  Digital  Research 
OASIS  is  a  trademark  of  Phase  One  Systems 
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enhanced  XIOS.  The  CP/M  based  System  2800 
provides  improved  diagnostic  reporting  capability 
and  increased  sector  sizes  of  1024  bytes  yielding 
disk  performance  throughput  increases  up  to 
400%  over  standard  unblocked  systems. 

The  enhanced  multi-user,  multi-tasking  MP/M 
based  System  2800  provides  the  same  advanced 
features  as  CP/M.  In  addition,  this  interrupt 
driven  implementation  can  offer  performance 
throughput  increases  up  to  2000%  thru 
extensive  disk  buffering  for  applications 
requiring  a  large  number  of  disk  accesses. 

Also  available  is  the  OASIS  operating  system 
with  ISAM  files,  automatic  record  locking  and 
multiple-user  print  spooling. 

All  operating  systems  are  available  in  either 
floppy  or  hard  disk  configurations.  The  disk 
drive  selection  includes  single  or  double  sided, 
double  density  8-inch  floppies  with  up  to  2.52 
megabytes  of  formatted  storage  per  system, 
expandable  to  5.04  megabytes,  and  an  8-inch  10 
megabyte  Winchester  hard  disk. 


Cost  Effective  Reliability 

Dealers,  OEM's  and  System  Integrators  share 
many  common  needs.  Not  the  least  of  these  is 
dependable  products.  That's  why  we  back  our 
System  2800  with  our  established  reputation  for 
high  quality  products,  superior  support,  prompt 
and  courteous  service,  and  a  one-year  warranty. 

Take  the  next  logical  step.  See  your  nearest 
computer  dealer,  or  contact  us  for  the  complete 
story  on  our  S-100  family  of  board  products  and 
enhanced  systems. 


Systems 


Group 


a  Division  of  MEASUREMENT  systems  &.  controls 

incorporated 

1601  Orangewood  Ave. 

Orange,  Calif.  USA  92668 

(714)  633-4460 

TWX:   910  593  1350  SYSTEMGRP  ORGE 
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been  specifically  targeted  for  a  con- 
certed attack  by  foreign  competitors." 
"The  U.S.  telecommunications  manu- 
facturing industry  is  the  largest  in  the 
world,  with  sales  of  equipment  and 
systems  in  1980  estimated  at  over  $20 
billion.  Estimates  anticipate  the  size  of 
the  U.S.  domestic  market  telecommuni- 
cations equipment  should  double  by 
1 990,  and  sales  should  reach  over  $40 
billion.  The  U.S.  market  is  almost  exactly 
one-half  of  the  world  market,  and  it's 


believed  the  U.S.  domestic  market  is 
growing  somewhat  faster  than  the  world 
market.  In  communications  technology 
and  quality  of  equipment,  the  U.S. 
industry  is  a  world  leader,  and  nowhere 
lags  foreign  competitors  in  state-of-the- 
art,  quality,  or  performance." 

In  conclusion,  Sodolski  pointed  out, 
"Many  executives  in  the  telecommuni- 
cations manufacturing  industry  are 
dismayed  by  the  trends  they  see 
developing.  We  must  be  able  to  compete 


THE  NEW  OMR  500 
SEES  THE 


yjpi 


An  Optical 

Version 

of  our  MR  500 

Makes  it  Even 

Easier  to  Enter 

Data  into  Your 

Microcomputer 


Now  you  can  read  punched  holes, 
preprinted  data,  or  pencil  marks  on 
standard  OMR  cards.  All  with  the 
incredibly  compact  OMR  500  op- 
tical card  reader. 

Using  state-of-the-art  fiber  optics 
to  "read"  each  card,  a  single  long- 
lasting  bulb  does  the  job.  Reliably 
and  accurately. 


The  OMR  500  is  a  low-cost  alter- 
nate to  keyboard  data  entry.  And 
at  less  than  1/2  second  per  hand- 
fed  card,  you  won't  be  sacrificing 
speed. 

Compact  and  lightweight,  our 
new  optic  reader  is  a  mere  4-lb, 
4-V2  inch  cube.  Automatic  turn-on 
is  standard. 


The  reader  is  available  with  in- 


telligent interfaces  to  Apple, 
TRS-80,  PET  and  Atari  that 
simplify  user  software  re- 
quirements. Also  available  are 
RS-232  and  S100  interfaces. 


At  $1095,  including  the  intelligent 
interface,  the  OMR  500  truly  adds 
an  affordable  new  dimension  to 
card  reader  flexibility.  Its  uses  are 
virtually  unlimited.  Small 
business,  the  entire  educational 
field,  personal  computers  — 
wherever  data  entry  is  required. 

And  remember,  we  still  offer  the 
industry's  largest  selection  of  card 
readers.  So  whatever  your  needs, 
we've  got  the  right  card  reader 
for  you. 

Write  or  phone  for  complete 
details.  Better  yet,  put  in  your 
order  today. 


kCHATSWORTH   DATA 
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20710  Lassen  Street    Chatsworth,  California  91311     Phone:  (213)  341-9200 
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freely  and  fairly  not  only  in  the  U.S.  but 
also  abroad.  Our  industry  is  willing  to 
meet  all  competitors  anywhere,  anytime, 
to  win  fair  competition  based  on  price, 
quality,  reliability  or  any  other  objective 
criteria.  However,  to  do  that  we  must  be 
able  to  meet  our  competitors  on  their 
own  ground,  and  currently  we  are  not 
able  to  do  that." 

Computer  literacy  center 
opens  in  California 

A  new  educational  opportunity  was 
recently  introduced  with  the  opening  of 
the  Creative  Computer  Learning  Center 
in  Villa  Park,  CA. 

It  has  been  widely  speculated  that 
computer  competency  will  soon  consti- 
tute the  fourth  basic  skill.  The  "Fourth 
R"  will  provide  students  with  necessary 
basic  knowledge  of  computers,  while 
making  material  contribution  to  their 
ability  to  pursue  logical  thinking,  solve 
problems,  and  generally  expand  their 
intellects  through  computer  interaction. 
It  is  predicted  that  the  students  of  the 
next  decade  will  need  to  be  as  comfort- 
able with  the  computer  as  their  parents 
were  with  pencils,  paper,  and  books. 

The  center  will  utilize  a  wide  range  of 
educational  materials  suited  for  students 
from  pre-school  to  adults.  The  program 
was  developed  at  Eastern  Illinois  Univer- 
sity, tested  for  two  years  on  pre-school 
through  adult  learners,  and  utilized 
microcomputers  in  an  individualized 
learning  program.  Results  of  the  tests 
included  an  increase  in  student  learning 
motivation,  the  development  of  greater 
learning  independence,  the  development 
of  greater  self-confidence,  and  an 
increase  in  the  basic  skills  area. 

French  launch  vidotex  service 
in  nationwide  network 

France's  Poste,  Telephone  and  Tele- 
communications Ministry  (PTT)  has 
launched  the  first  massive  test  of  a 
home  videotex  system,  which  will  link 
2,500  volunteer  homes  to  a  nationwide 
network  of  computer  services. 

Participants  will  be  able  to  do  banking 
and  shopping  from  home,  make  hotel, 
air  and  train  reservations,  and  have 
immediate  access  to  a  wealth  of  infor- 
mation, including  timetables  and  stock 
quotations,  the  latest  news  and  sports 
results,  and  up-to-date  weather  and 
traffic  reports. 

Among  other  features,  the  system 
holds  the  timetables  for  1 ,500  French 
trains,  in  addition  to  listings  of 
industries,  tradesmen  and  organizations 
in  38,000  French  cities,  towns  and 
villages,  and  a  complete  entertainment 
schedule  for  the  entire  country. 
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Do  more  with  your  Commodore, 

Plug  in  the  printer  that 
business  professionals  prefer. 

Discover  the  quality  difference  and  move  up  to  Mannesmann  Tally 
printing.  The  high  speed  8024  serial  printer  comes  ready  to  plug  into 
and  work  with  your  Commodore  system.  No  fussing  with  convertors 
or  adapter  boxes. 

Here's  what  you  get.  Print  speeds  up  to  200  lines  per  minute.  Full 
132  column  printing.  Conforms  with  Commodore  specified  program 
functions  for  full  software  compatibility.  Whisper  quiet  operation. 
Clean,  crisp  and  pleasing  print  quality  that's  always  consistent  copy 
to  copy.  Rugged,  industrial  strength  construction.  A  print  head  that 
promises  years  of  usage  before  replacement.  A  machine  you  can 
drive  as  hard  as  you  want,  yet  it  never  requires  preventive  mainte- 
nance. Never  needs  periodic  adjustments. 

There's  more.  An  easy  to  change,  snap-in  ribbon  cartridge.  Dual 
tractor  paper  engagement  for  positive  alignment.  A  built-in  self-test 
routine.  Double  wide  printing  on  demand.  A  nine-needle  print  head 
model  for  true  descenders  on  lower  case  characters.  An  optional 
Quick-Tear  kit  for  forms  removal  immediately  after  printing.  See  this 
machine  for  yourself. 

Ask  for  the  Model  8024  at  your  nearest  Commodore  dealer  or 
contact  us. 

Mannesmann  Tally,  8301  S.  180th  St.  Kent,  WA  98031.  Phone: 
(206)251-5524. 

MANNESMANN 
TALLY 
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By  Elliott  MacLennan 

Attorney  at  Law 


Raising  Business  Capital 

Seed  capital  is  needed  in  every  business.  Computerf  oik  are 
no  exception.  Consider  the  following  dilemma. 

Firmware  Fred,  Inc.  has  a  new  product  that  he  believes  will 
successfully  penetrate  the  OEM  market,  but  he  is  cash  poor. 
Sandy  Software  has  conceptualized  five  new  application 
packages  that  she  believes  will  expedite  the  small  business 
internal  audit  market.  Although  not  cash  poor,  she  cannot 
expend  her  efforts  and  consume  machine  time  while  trying  to 
earn  a  living.  Hardware  Harry  has  developed  a  prototype 
Terrence  Turnkey  has  given  him  a  firm  order  of  2,500  units. 
Harry,  unfortunately,  does  not  have  money  to  finance  an 
inventory  of  raw  materials. 

Fred,  Sandy  and  Harry  all  want  seed  capital  without  giving 
away  control  of  their  businesses  to  a  venture  capital  group.  My 
experience  with  computerfolk  is  that  they  uniformly  believe 
that  these  goals  are  mutually  exclusive.  They  believe  financing 
new  products  without  losing  control  is  like  trying  to  fit  a  round 
peg  into  a  square  hole.  Not  so! 

In  this  and  the  next  two  columns,  I  will  describe  how  to 
raise  money  for  new  products  without  sacrificing  the  control 
integrity  of  your  company. 

All  three  companies  can  benefit  from  a  tax-sheltered  limited 
partnership.  The  limited  partnership  permits  the  injection  of 
seed  capital  without  even  interrupting  company  control.  It's 
equally  important  that  the  limited  partners  do  not  become 
permanent  "guests"  in  your  company.  You  decide  beforehand 
how  long  your  guests  shall  remain. 

A  limited  partnership  is  identical  to  what  is  commonly  called 
a  joint  venture— with  one  important  difference.  Limited 
partnerships  enjoy  state  law  protection.  Every  state  has  a 
species  of  the  Uniform  Limited  Partnership  Act,  which  confers 
important  tax  shelter  benefits. 

In  reality,  there  is  no  law  for  joint  venture.  When  faced  with 
a  joint  venture  problem,  courts  usually  look  to  the  law  of 
partnerships.  A  joint  venture  can  take  the  form  of  a  general  or 
limited  partnership.  The  general  partnership  has  the  advantage 
of  management  flexibility  that  the  limited  partnership  lacks.  In 
the  general  partnership,  each  partner  has  the  right  to 
participate  in  management.  Any  general  partner  can  legally 
bind  the  entire  partnership.  This  is  flexibility  and  management 
diversification.  It  is  a  disadvantage  that  each  partner  is 
unlimitedly  liable  for  the  acts  of  each  other  partner.  A  silent 
partner  is  just  as  liable  as  a  managing  partner.  That  a  silent 
partner  is  somehow  shielded  from  liability  is  a  myth. 

A  limited  partnership  has  two  classes:  general  and  limited. 
You  or  your  company  are  the  general  partner.  You  manage 
product  development.  A  limited  partner,  by  law,  cannot 
participate  in  the  day-to-day  business  affairs.  Happily,  limited 
partners  do  not  desire  to  get  involved.  Their  non-management 
position  is  their  liability  shield.  They  are  liability-exposed  only 
to  the  extent  of  their  financial  investment.  Limited  partners 
underwrite  your  company.  You  manage  it. 
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The  limited  partnership  is  of  French  vintage,  being  imported 
first  into  the  U.S.  by  New  York  in  1 822.  There  are  two  reasons 
why  the  limited  partnership  as  a  capital  raising  vehicle  for 
businesses  has  not  been  widely  promoted.  First,  promoters 
are  too  busy  with  oil  and  gas,  cattle,  tank  cars,  film  and  video 
disk  tax  shelters  to  bother  working  closely  with  new  technology 
products.  Second,  many  businessmen  fear  any  capital  raising 
scheme  as  an  attempt  by  venture  capitalists  to  grab  a 
permanent  piece  of  the  action. 

After  concluding  a  speech  at  the  National  Computer 
Conference  four  years  ago,  I  was  approached  by  a  young 
businessman  who  bitterly  informed  me  how  he  had  pigeon- 
holed a  patented  new  product  that  took  his  wife  and  himself 
years  of  struggling  to  develop.  He  explained  that  although  he 
had  a  commercially  viable  product,  those  from  whom  he 
sought  financing  wanted  control  of  his  company  and  severe 
restrictions  imposed  upon  his  salary.  Two  hours  before  sitting 
down  to  write  this  column,  a  client  telephoned  me  with  the 
same  problem.  This  is  the  third  or  fourth  time  this  month  that 
it's  happened. 

Last  month  another  client  informed  me  that  he  had  a  firm 
sales  order  obtained  at  a  trade  show  to  sell  his  latest  product. 
One  of  his  distributors  offered  to  loan  him  the  needed 
inventory  financing.  The  distributor's  price  was  a  security 


In  a  cattle  tax  shelter, 

money  is  first, 

management  is  second 

and  the  idea  is  third. 


interest  in  the  raw  materials  (reasonable)  and  40%  of  the 
common  stock  (absurd).  I've  seen  worse! 

In  every  investment,  three  elements  are  present:  the  idea, 
the  management  to  convert  the  idea  into  a  market  visibility, 
and  the  money  to  develop  it.  A  simple  but  effective  way  to 
start  the  ball  rolling  to  attract  investor  capital  for  new  product 
development  is  to  prioritize  this  investment. 

In  a  cattle  tax  shelter,  money  is  first,  management  is 
second  and  the  idea  is  third.  With  oil  and  gas,  management  is 
first,  money  second,  the  idea  last.  In  our  world  of  hardware- 
software-firmware,  the  idea  is  first  because  it  is  innovative. 
Application  expansion  packages  for  popular  computer 
hardware  provide  a  new  way  for  an  investor  to  make  profits. 
Oil  and  gas  and  cattle  deals  do  not.  Second  is  management, 
which  develops  the  idea.  Money  comes  last.  You  keep  control, 
you  manage  new  product  development.  The  investor  gets  a 
share  of  the  net  profits  of  the  new  product. 

Next  month  we  will  discuss  how  to  package  a  new  product.  D 
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. . .  And  my  dad  says  GRAFTRAX  80 
does  better  graphics  than  anybody. 

Epson. 


You  might  say  it's  the  head  of  its  class.  GRAFTRAX  80 
gives  you  the  highest  resolution  dot  matrix  in  the  world 
—  up  to  120  dots  per  inch  horizontally  and  216  dots  per 
inch  vertically.  Which  makes  our  MX-80  and  MX-80 
F/T  work  more  like  a  plotter  than  a  printer. 

And  that's  just  for  starters. 

GRAFTRAX  80  more  than  doubles  the  features  avail- 
able in  an  Epson  MX-80  or  MX-80  F/T.  For  instance, 
we've  added  nice  little  touches  like  an  italic  character 
set  —  which  doubles  the  number  of  font  types  to  24. 
And  with  GRAFTRAX  80,  you  can  change  style,  size 
and  density  anywhere  in  the  line.  And  backspace  the 
head.  And  use  block  graphics  with  any  computer.  And 
redefine  all  escape  codes  under  software  control. 

Up  to  now,  you  couldn't  get  some  of  these  features  at 
any  price.  With  GRAFTRAX  80,  you  get  'em  all.  And 
more.  Lots  more. 


Best  of  all,  we  haven't  forgotten  all  those  people  who 
already  own  an  MX-80  or  MX-80  F/T.  You  own  the 
printer  that  set  the  standards  all  the  others  are  follow- 
ing. And  you  can  install  GRAFTRAX  80  PROMs  your- 
self, for  less  than  $100.  And  make  the  best  even  better. 

You  can  see  why  we 

say  GRAFTRAX  80  is 

the  head  of  its  class. 

There's  nothing  else  in 

its  class. 


EPSON 

EPSON  AMERICA,  INC. 
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by  Roger  C.  Garrett 


Structured  English  for  "C"  Programmers 

I  have  recently  begun  development  work  on  a  UNIX  system 
that  provided  me  with  my  first  exposure  to  the  C  programming 
language.  This  language  employs  many  structured  programming 
concepts.  It  does  not,  however,  provide  a  means  of  expressing 
those  structures  in  an  intuitively  obvious,  English  language 
format;  which  is  bad.  I  have  attempted  to  resolve  this  situation 
with  a  method  I  call  C.plus. 

C.plus  may  be  thought  of  as  both  an  extension  of  the  basic  C 
language  and  a  set  of  structures  and  guidelines  for  developing 
well-structured,  easily  readable,  highly  maintainable  programs. 
Certain  structures  are  imposed  upon  the  programmer,  others 
are  available— but  not  mandatory.  For  example,  whenever  an  IF 
statement  is  used,  it  must  be  followed  by  a  logical  expression 
and  the  word  THEN,  and  the  entire  IF  structure  must  be 
terminated  by  an  END_IF.  On  the  other  hand,  the  convention 
of  dividing  the  data  definition  section  into  local,  global  and 
reference  sections  is  not  mandatory,  although  it  is  strongly 
suggested  as  a  means  of  program  control  and  consistency. 

Extensive  use  is  made  of  the  underscore  character  ( )  to 

concatenate  individual  words  into  phrases.  The  phrase 
should  be  considered  the  basic  token  of  the  C.plus  language. 
It  defines  both  keyphrases  (END_IF,  OR_IF,  EQUAI — TO, 
etc.)  and  variable  names.  It  is  strongly  recommended 
that  meaningful  names  be  given  (by  the  user)  to  variables, 
just  as  meaningful  names  have  been  given  (via  C.plus)  to 
most  keyphrases. 

Listing  1  depicts  the  general  structure  of  a  C.plus  program. 
The  most  obvious  aspect  of  this  listing  is  that  it  is  quite 
wordy.  Most  programmers  consider  wordiness  an  undesirable 
attribute.  I  do  not.  I  find  that  most  programming  languages 
that  employ  short  cryptic  abbreviations  and  mnemonics  (and 
that  includes  most  languages)  are  very  difficult  to  understand, 
particularly  if  you  are  not  completely  fluent  in  the  language. 
On  the  other  hand,  wordiness  in  itself  is  not  an  enviable  goal. 
The  language  should  allow  the  programmer  to  express  himself 
in  a  natural  way,  conveying  the  intended  meaning  in  the  best 
manner  possible.  Comment  statements  are  not  sufficient  to 
fulfill  this  need.  The  language  itself  should  provide  the  facility. 
That  is  what  I  have  attempted  in  my  design  of  C.plus. 

I  was  able  to  create  C.plus  because  C  provides  a  text 
replacement  facility  via  the  #DEFINE  command.  This  is  a 
command  that  effectively  tells  the  C  compiler  to  find  every 
occurrence  of  a  specified  text  string  within  the  program  and 
replace  it  with  another  specified  string.  The  #DEFINE 
statements  (and  there  may  be  many)  appear,  typically,  at  the 
beginning  of  the  source  file  or  they  may  be  kept  in  another 
file  and  effectively  included  in  the  program  file  with  a 
#INCLUDE  command  (which  is  how  C.plus  works). 

It  is  important  to  understand  that  #DEFINE  is  not  an  editor 
command,  it  is  a  command  to  the  compiler  and  only  goes  into 
effect  when  the  compiler  is  translating  the  source  file  into 
object  code.  Listing  2  is  a  typical,  very  simple,  C.plus  program. 
Note  the  use  of  the  #INCLUDE  as  the  first  statement  to 
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include  the  C.plus  definitions  into  the  source.  Listing  3  shows 
what  the  compiler  would  actually  see  after  it  has  performed 
the  text  replacements  specified  by  the  various  #DEFINE 
statements  in  the  C.plus  file.  The  programmer,  of  course, 
never  sees  this  version  of  the  program;  only  the  compiler 
does.  The  programmer  sees  only  the  original  source  file  and 
thus  can  deal  with  it  in  a  higher  more  intuitively  obvious, 
English  language  manner. 

While  it  is  not  absolutely  necessary  to  have  a  full  under- 
standing of  the  C  language  to  understand  C.plus,  it  can  be 
helpful.  I  will  assume,  however,  that  the  reader  is  familiar  with 
programming  in  general  and  trust  that,  if  you  are  not  yet  using 
C,  this  article  will  prompt  you  to  look  into  it.  In  the  remainder 
of  this  three-part  series,  I  will  discuss  the  features  of  C.plus 
which  make  it  fairly  close  to  the  ideal  of  Structured  English. 
Parts  2  and  3  of  this  discussion  will  be  included  in  the  next 
two  installments  of  this  column. 

In  most  of  the  following  descriptions,  it  will  be  helpful  to 
refer  to  the  skeleton  presented  in  listing  1 . 


Data  definitions 

C  requires  that  all  variables  used  in  a  program  be  explicitly 
declared,  which  is  a  great  idea.  You  cannot  simply  use  a 
variable  in  a  program  and  expect  the  compiler  (or  interpreter 
or  whatever)  to  understand  that  it  must  create  the  variable. 
This  will  undoubtedly  seem  strange  to  Basic  or  Fortran 
programmers  who  are  used  to  using  variables  indiscriminately 
throughout  their  programs.  It  is  good,  however,  to  impose 
this  restriction  because  it  forces  you  to  think  about  the 
meaning  of  the  variables  and  the  extent  of  the  program  over 
which  they  have  meaning. 

There  are  three  types  of  data  definitions:  global,  local,  and 
global  references,  each  delimited  by  specific  phrases. 

Global  data  definitions 

The  global  data  definition  section  is  optional  and 
appears  before  the  specification  of  any  function.  It  has  the 
following  form: 

global data definitions 


GLOBAL  DATA  DEFINITIONS 


end global data definitions 

The  formats  of  the  individual  global  data  definitions  are 
identical  to  the  formats  of  local  variables  (which  we  will  get  to 
in  a  moment).  The  difference  is  that  global  variables  are 
accessible  from  within  any  function,  local  variables  are 
accessible  only  within  the  function  in  which  they  are  defined. 


Global  data  references 

The  global  data  references  section  is  optional  and  appears 
as  the  first  data  specification  within  the  data  definition 
section.  This  section  is  used  to  specify  which  variables  within 
a  current  function  are  actually  references  to  global  variables 
defined  outside  of  the  function.  The  general  format  of  this 
section  is  as  follows: 

references to global data 


GLOBAL  DATA  REFERENCE  SPECIFICATIONS 


end references to global data 

Each  global  data  reference  specification  has  a  format  iden- 
tical to  the  referenced  global  data,  except  that  it  is  preceded 
by  the  keyphrase  USE_THE_GLOBAL.  For  example,  if 
there  exists  the  following  global  data  definition  section: 
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The  Horizon  system. 
Now  your  small  business  can  control  costs  by  controlling 

your  communications  system. 


r^  If-— i  , r-—  If  your  business  is  looking  for  ways  to  control  costs, 

1 1 U  \    MmxAD  1 10  here's  something  you  should  know  about. 

The  Horizon"  communications  system  from  Bell. 
It's  a  system  you  can  easily  program  to  meet  the 
specific  needs  o(  your  company— and  each  person  in  your 
company. 

For  example,  you  can  control  costs  by  controlling  who 
can  originate  toll  calls— and  who  can't. 

You  can  make  sure  your  "VCATS  lines  are  used  by  mak- 
ing them  easier  to  use.  Busy  executives  can  have  instant  access 
to  them  at  the  touch  of  a  button.  If  all  WATS  lines  are  busy,  the 
system  will  let  you  know  when  a  line  is  available. 
And  as  your  company's  needs  change,  you  can  re-program  the  system  yourself. 
Instantly.  Saving  more  time  and  money. 

Best  of  all,  the  Horizon  system  fits  a  business  with  as  few  as  five  lines  and  11 
telephones. 

Call  your  Bell  Business  Service  Center  today.  And  put  in  a  communications 
system  that  puts  you  in  control. 

The  Horizon  system  by  Western  Electric:  Information  Management  from 
the  Bell  System. 

The  knowledge  business 


"At  last.  Master  of 
my  own  phone  system!'' 
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Please  call 

(213)  883-8594. 

Our  Epson  prices 
are  so  low, 

we're  not  allowed 
to  print  them. 


EPSON  MX-80 $CALL 

80  cps/9x9  matrix/Lower  case  with 
true  descenders/Bi-directional  & 
Logic  seeking/Adjustable  tractor/ 
Expanded  printing/Block  graphics/ 
Forms  control/Compressed  printing/ 
Double-strike  printing/Correspon- 
dence quality/Emphasized  printing 
mode/Standard  parallel  interface 

EPSON  MX-80  F/T $CALL 

Same  features  as  the  MX-80  plus  Fric- 
tion Feed.  Adjustable  removable  trac- 
tor is  standard  for  ease  of  handling 
forms  and  single  sheets. 

EPSON  MX-100  F/T $CALL 

Same  features  as  the  MX-80  &  MX-80 
F/T  but  on  151/2  inch  carriage  for  print- 
ing 132  columns  with  standard  10  cpi 
font  or  232  columns  in  the  com- 
pressed character  font.  The  MX-100  is 
complete  with  Dot  Resolution 
Graphics 


EPSON  INTERFACES  &  OPTIONS 


TRS-80  MODEL  I,  III  CABLE $  30 

TRS-80  MODEL  I  Keyboard  Interface  $  95 

TRS-80  MODEL  II  CABLE  $  30 

APPLE  INTERFACES.  CABLE $  100 

IEEE  488  INTERFACE    $  60 

SERIAL  INTERFACE $  70 


SERIAL  INTERFACE  (2K  BUFFER) $  149 

SERIAL  CABLE  Male  to  Male  $  30 

DOT  RESOLUTION  GRAPHICS $  90 

REPLACEMENT  RIBBON   &  13 

REPLACEMENT  PRINT  HEAD  (Quiet  type)    .$  40 

EPSON  SERVICE  MANUAL    $  40 


We  built  a  reputation  on  our 
prices  and  your  satisfaction. 

We  guarantee  everything  we  sell  for  30  days.  If  anything 
is  wrong,  just  return  the  item  and  we'll  make  it  right. 
And,  of  course,  we'll  pay  the  shipping  charges. 

We  accept  Visa  and  Master  Card  on  all  orders.  COD 
accepted  up  to  $300.00.  We  also  accept  school  pur- 
chase orders. 

Please  add  $2.00  for  standard  UPS  shipping  and 
handling  on  orders  under  50  pounds,  delivered  in  the 
continental  U.S.  Call  us  for  shipping  charges  on  items 
that  weigh  more  than  50  pounds.  Foreign,  FP0  and  AP0 
orders  please  add  15%  for  shipping.  California  res- 
idents add  6%  sales  tax. 

31245  LA  BAYA  DRIVE,  WESTLAKE  VILLAGE,  CALIFORNIA  91362 
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global data definitions 

integer  history; 

real  vehicle type; 

character  pointer  first text; 

end global data definitions 

then  a  function  may  refer  to  these  global  variables  by  including 
the  following  global  data  reference  section  within  the  body  of 
the  function  definition,  as  follows; 

the_following_defines_the  display_information()  function 

data definitions 

references to global data 

use the global  integer  history; 

use the global  real  vehicle type; 

use — the global  character  pointer  first text; 

end references to global data 

end data definitions 


REMAINDER  OF  FUNCTION  DEFINITION 


optionally  by  a  subscription  specification  and/or  an  initialization 
specification  and  followed  by  a  semicolon.  I  know  that  sounds 
complicated  when  you  try  to  put  it  into  English  words.  So  the 
general  format  is: 

TYPE  NAME  SUBSCRIPT  INITIALIZATION  ; 
A  type  specification  has  the  format: 

MAJOR_TYPE  SUB_TYPE 


The  subtype  is  optional,  but  the  major type  is  required. 

The  valid  major types  are: 

character 
integer 

floating point 

real 

double precision 


end function definition 

Local  data  definitions 

Data  that  are  local  to  a  function  (i.e.  can  be  referenced 
only  by  statements  that  appear  within  the  function  definition) 
are  specified  within  the  local  data  definition  section.  This 
section  appears  after  the  global  reference  section  and  is 
optional  (if  the  function  uses  no  local  data).  It  has  the 
following  general  format: 

local data definitions 


LOCAL  DATA  DESCRIPTIONS 


end local data definitions 

Each  local  data  description  consists  of  one  or  more  type 
specifications  followed  by  a  name  specification  followed 


Listing  1.  The  skeleton  of  a  C.plus  program 


i  include    "C .plus" 

•1  Loba  l_datd_dpf  in  It  Ions 


DEFINITIONS    OF    ALL    globa.    data 


The  floating point  and  real  types  are  identical  and  are 

comparable  to  normal  (non-special)  variables  in  Basic. 
Character  types  typically  are  8-bit  values  capable  of  holding 
the  characters  of  the  system's  character  set  and  are 
comparable  (to  a  certain  extent)  to  string  variables  in  Basic. 
They  do  not,  however,  require  a  special  character  following 
their  name  to  indicate  that  they  are  character  variables 
(e.g.  A$).  The  data  declaration  alone  specifies  that  it  is  a 
character  type. 

The  only  valid  sub-type  is: 

pointer 

which  indicates  that  the  variable  is  a  pointer  to  a  variable  of 
the  specified  major-type.  The  default  value  of  a  pointer  variable 
is  <null>,  meaning  that  it  is  not  pointing  at  anything. 

In  addition,  the  integer  type  may  be  qualified  by  preceding 
it  with  one  of  the  following: 

short 

long 

unsigned 


Listing  2.  A  sample  C.plus  program 


■*nd_gl  >bal_data_def  in  it  ions 

the_following_defines_the    r UN CTION_NAME(FJNCTION_ ARGUMENTS)     function 
dat  a_def  i  n  i  t  ions 

references_to_g loba l_va r i ab les 


3L0BAL     VARIABLES     REFERENCES 


end_references_to_global_ variables 
localdata    definitions 


DEFINITIONS    OF    LOCAL     DATA 


end_local_data_definltions 
end_data_definitions 
eicecuteable    section 


Sincluie    " 
the_follou 
/*    of    t  he 
data_def 
local_ 
inre 
-nd_lo 
end_dat 
e ler u  te 
print  f 
print f 
print  f 
print  f 
loop 
gpin 


scan 
i  f    ( 


EXECUTEABLE    STATEMINTS    FOR    THE     NAMED    FUNCTION 


end_e xecuteable_section 
»nd_funct  ion_defini  tion 

Note    the    use    of    the     »     Minclude    "C.jlus"    •     statement    at    the    beginning 
of    the    program.    This    invokes    all    of    the    C.pLus    conventions.    Compiling 
of    a    C.plus    program    is    identical    to    compiling    of    a    regular    C    program. 


e  nd_l o 
end_e  Ke 
end    funct 


C.plus" 

ing_def  ines_the    m.iinf  )    function 

leap_year    program    */ 

i  ni  t  i  ons 

data_def i  ni  t ions 

ger    input_year    ; 

cal_data_definitions 

_defini  ti  ons 

b le_s  ec  t 1  on 

C»\n\n**»»«     LEAP    YEAR     PROGRAM     \n\n")     i 

("Enter    a    year    and    I    will    tell    you    ■)    ; 

("if     it     is    a    leao    year.\n\n")     ; 

("Enter    a    zero    (0)    to    terminate    the    or ogram. \n \n" ) 

tf("\nEnter    the    year    :    ")     ; 

f("Xd"»    the    address_of    the    input_year)     J 

the    input_year    equals    0) 

en    /*    the    use    wants    tp    stopt    so    */ 

intf    ("\n\nO.K.    Bye. \n\n")     i 

i t_f rom_t h is_Loop     ; 

ru  1  se 

(  (  the  input^year  modulo  4  equals  0  >  and_also 
(  the  input_year  modulo  100  is  not_equal_to  01  ) 
t  hen 

print f{ "That    is    a    leap    y;ar.">     ; 
_if    (     the    input_year    modjto    400    equals    0     ) 
t  hen 

print f("That    is    a    leap    year.")     , 
h  erwi  se 

printf("That    is    not    a    leap    year.")     ? 
d    i  f 
if 
op 

ut?at)le    section 
on_de fini  tion 
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Listing  3.  The  preprocessed  program  of  listing  2 

(All  C.plus  statements  have  been  translated,  via  the 
#include  statements  in  the  C.plus  file  into  their  corres- 
ponding valid  C  statements.) 


int    input_year    ; 

pr1ntf("\n\n^"*«    LEAP    YEAR    PROGRAM    .....\n\n">     i 
printfCEnter    a    year    and    I    will    tell    you    "1    i 
printfCif    it    is    a    Leap    year.\n\n")    ; 

print (( "Enter    a     zero    <0>    to    terminate    the    progr am. \n\n" ) 
uhile(l)    < 

print f<"\nEnter    the    year    :     ")     » 
scanf("Xd"i       *       input_year>    i 
if    I     input_year    ==    01 
{ 

printf    ("\n\nO.K.    Bye.\n\n")     5 
break    »    * 
}    else    t 

if     (    (       input_year    X    4    --    3    >    && 
(       input.year   X    100       !=    J )    ) 
t 

printfCThat    is    a    Leap    y;ar.n)    : 
}    else    if    (       input.year    X    »  00    =-    0    ) 
C 

print  fCThat    is    a    leap    y;ar.">    ; 
>    else    { 

print f( "That    is    not    a    leap    year.")     ; 
) 
} 
> 
) 


for  example: 

short  integer  maximum size; 

unsigned  integer  new part; 

A  subscript specification  consists  of  one  or  more  sets 

of  matched  square  brackets  enclosing  the  subscript  ranges. 
For  example: 

integer  room contents[3][12]; 

indicates  a  doubly-subscripted  array  named  room_contents,  in 
which  the  first  subscript  ranges  between  1  and  3  and  the  second 
subscript  ranges  between  1  and  12.  Note  that  the  lower  limit 
of  any  subscript  range  is  always  1 .  There  may  be  any  number 
of  subscripts,  each  enclosed  within  square  brackets. 

The  optional  initialization  portion  of  a  data  description 
consists  of  the  keyphrase  INITIALIZED_TO  followed  by  a 
value.  If  the  variable  is  character  type,  the  value  must  be  a 
single  character  enclosed  within  single  quotation  marks.  Real 

or  floating point  variables  require  real  values,  i.e.  including  a 

decimal  point  or  in  exponential  format.  Integer  variables  require 
integer  values.  Variables  that  are  arrays  (i.e.  subscripted 
variables)  may  be  initialized  by  specifying  a  set  of  variables 
enclosed  within  braces. 

For  example: 

local data definitions 

real  fred  initialized to  34.9; 

integer  mary  initialized to  3; 

character  John  initialized to  'j'; 

integer  krebs[3]  initialized to  {43,56,2}; 

end local data definitions 

Structure  definitions 

In  addition  to  simple  variables  and  arrays,  structures  can 
also  be  specified  within  any  of  the  data  description  sections. 
Structures  provide  the  means  to  refer  to  groupings  of 
variables  and  arrays.  The  format  of  a  structure  is  first  defined 
and  then  instances  of  that  structure  may  be  created.  The 
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following  general  format  is  used  for  defining  the  format  of  a 
structure  (there  may  be  any  number  of  such  structure  formats 
within  a  program): 

associate  STRUCTURE_FORMAT_NAME  with_the_ 

following structure 


STRUCTURE  ELEMENTS 


end structure definition 

Once  a  structure  format  has  been  defined,  it  may  be 
allocated  to  a  name  (that  is,  an  instance  of  the  structure  may 
be  created  and  given  a  name  by  which  it  may  be  referenced) 
using  the  following  general  format: 

allocate_theSTRUCTURE_FORMAT_NAME 
structure to 


ALLOCATION  SPECIFICATIONS 

end allocation 

For  example,  we  can  define  a  structure  format  as  follows: 

associate  drivers license  with the_following — structure 

character  drivers name[50]; 

integer  eye sight code; 

integer  vehicle type; 

integer  restriction code; 

integer  date of birth; 

end structure definition 

which  defines  a  structure  consisting  of  several  variables  and 
associates  the  name  'drivers_license'  with  the  structured 
format.  Note  that  it  associates  it  with  the  format,  not  with  a 
variable  or  set  of  variables. 

We  can  now  create  an  instance  of  this  structure  with 
the  following: 

allocate_the  drivers_license  structure_to 

marys drivers license, 

Johns drivers license, 

peters drivers license 

end allocation 

which  means  that  there  now  exists  three  'variables'  named 

marys drivers license,  Johns drivers license,  and  peters 

_drivers_license,  each  having  the  structural  format  of  a 
drivers_license.  This  means  that  when  the  program  refers  to 

the  variable  'marys drivers license'  it  is  actually  referring 

to  the  entire  set  of  variables  associated  with  that  structure. 
(The  fact  that  each  instance  name  above  happens  to  include 
the  structure  name  is  not  significant.  The  instance  names  can 
be  any  valid  name.)  The  program  can  refer  to  individual 
variables  (elements)  of  a  structure  using  the  'dot  notation'. 
For  example: 

johns drivers license,  restriction code 

refers  to  the  restriction code  variables  of  the  Johns drivers 

license  structure. 

It  is  important  to  note  that  allocation  of  structures  occurs  at 
compile  time.  It  is  not  possible  to  dynamically  allocate 
structures  during  the  running  of  the  program,  i.e.  allocation 
statements  may  appear  only  in  the  data  definition  sections, 
not  in  the  executable  section.  I  find  this  an  unfortunate 
restriction  of  C  since  it  would  be  a  quite  powerful  feature. 

Also  note  that  the  individual  elements  within  an  allocate 
statement  are  separated  by  commas  (,)  and  not  semicolons 
(as  is  the  case  for  most  other  statements). 

The  next  two  columns  will  cover  the  executable  statements, 
control  structures,  and  the  C.plus  file  itself.  □ 
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When  it  comes  to 

microcomputer  software 

we  wrote  the  book. 


How  do  you  stay  up-to-the-minute 
with  the  rapidly  changing  world  of 
microcomputer  software?  Get  the 
Lifeboat  Catalog. 

The  Latest  Innovations 

The  new  Lifeboat  Catalog  is  packed 
with  the  latest  state-of-the-art  software. 
And  if  we  publish  a  new  program  after 
the  latest  catalog  has  gone  to  press,  we 
enclose  a  flash  bulletin  in  your  copy. 
The  Greatest  Selection 

Because  Lifeboat  is  the  world's  largest  pub- 
lisher of  microcomputer  software,  our  catalog 
offers  you  the  greatest  selection  of  programs  for  busi- 
ness, professional  and  personal  use.  Our  more  than 
200  programs  range  from  integrated  accounting  and 
professional  practice  systems  to  office  tools  for  book- 
keepers and  secretaries  to  sophisticated  tools  for  pro- 
grammers. Included  are  business  systems,  word 
processors,  programming  languages,  database  man- 
agement systems,  application  tools  and  advanced  sys- 
tems utilities. 

We  specialize  in  software  that  runs  on  most  small 
business  computers.  Our  more  than  60  media  formats, 
including  floppy  disks,  data  cartridges,  magnetic  tape 
and  disk  cartridges,  support  well  over  100  computer 
brands  of  domestic  and  foreign  manufacture. 


Get  Full  Support 

We  give  the  crucial  dimension 
of  after-sales  service  and  full 
support  to  everything  we  sell. 
That  includes: 
•A  telephone  hotline  where 
technical  and  customer  service 
representatives  will  answer  your 
questions  11  hours  a  day. 
An  update  service  for  software  and 
documentation. 
•Telephone,  telex  and  mail-order  service  at  the 
New  York  headquarters  and  at  overseas  offices  in 
England,  France,  Switzerland,  West  Germany  and 
Japan. 

•Export  service  providing  software  delivery  to  six 
continents. 

•Subscriptions  to  Lifelines™,  the  monthly  magazine 
that  offers  comparative  reviews,  tips,  techniques,  iden- 
tified bugs  and  updates  that  keep  you  abreast  of 
change. 

Get  It  Now 
Lifeboat  now  serves  tens  of  thousands  of  satisfied 
customers  with  our  breadth  of  up-to-date,  fully  tested, 
fully  supported  and  competitively  priced  software. 

You  may  not  need  all  we  offer,  but  we  offer  just  what 
you  need.  After  all,  we  wrote  the  book. 


Lifeboat  Associates 
1651  Third  Ave. 
New  York.  N.Y.  10028 
Tel:  (212)  860-0300 


Lifeboat  Inc. 
0KBIdg.,5F 
l-2-8.Shiba-Daimon 
Minato-ku.  Tokyo  105.  Japan 


Telex:  640693  ILBS0FT  NYK)     Tel:  03-437-3901 


TWX:  710-581-2524 


Telex:  2423296  (LBJTY0) 


Lifeboat  Associates.  Ltd. 
P0  Box  125 

London  WC2H  9LU.  England 
Tel:  01-836-9028 
Telex:  893709  (LBS0FTG) 


LIFEBOAT  WORLDWIDE  offers  you  the  world's  largest  library  of  software.  Contact  your  nearest  dealer  or  Lifeboat: 

I   Mail  coupon  to:  Lifeboat  Associates, 
1651  Third  Avenue,  New  York,  New  York  10028 
or  call  (212)  860-0300. 

□  Please  send  me  a  free  Lifeboat  Cataloq.  p 

□  Please  send  me  Lifelines  subscription  information. 
Name Title 


Lifeboat  Associates,  SARL 

10,  Grande  Rue  Charles  de  Gaulle 


Lifeboat  Associates  GmbH  Intersoft  GmbH 

P0  Box  168,  Aegeristrasse  35  Schlossgarteriweg  5 

CH  6340  Baar,  Switzerland  0-8045 lsmaning.  W.  Germany  92600  Asnieres  France 

Tel:  042-31-2931  Tel:  089-966-44*  Tel- 1-733-08-04 

Telex:  865265  (MIC0  CH)  Telex:  5213643  (IS0FD)  Telex:  250303  (PUBLIC  X  PARIS) 


Lifeboat  Associates 

Software  with  full  support 


Company- 
Street 

City 


_Zip_ 


I    Lifelines  is  a  trademark  of  Lifelines  Publishing  Corporation. 
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THE 
MICRO- 
MATHEMATICIAN 


by  Dr.  John  C.  Nash 


Internal  Functions 

This  month  we  take  a  brief  glance  at  the  internal  functions 
supplied  by  the  computer  manufacturers  or  software  writers. 
The  discussion  will  focus  on  Basic,  but  can  easily  be  applied 
to  other  languages  that  offer  built-in  functions  of  floating- 
point numbers. 

A  common  misconception  is  that  the  elementary  functions 
are  somehow  true  to  their  name  and  therefore  trivial  to  include 
in  a  compiler  or  interpreter.  The  reality  is  that  they  are  very 
difficult  to  program  reliably  because  their  correct  calculation 
is  dependent  on  machine  architecture,  arithmetic,  and  range 
of  arguments  of  interest.  Furthermore,  the  programmer  must 
adapt  his  function  codes  to  produce  error  flags  appropriate  to 
the  compiler  or  interpreter,  so  does  not  have  the  freedom  to 
make  comments  or  give  warnings.  Such  warnings  might  be 
appropriate  when  the  function  argument  is  valid  but  is  unlikely 
to  arise  in  practice  or  where  the  approximation  to  the  function 
desired  has  a  higher  than  usual  error  bound. 

The  goal  of  the  designer  of  a  function  library  should  be:  for 
each  valid  set  of  arguments,  return  a  value  that  approximates 
the  desired  function  to  the  full  precision  available  in  the  given 
computing  environment. 

Unfortunately,  the  goal  of  many  software  vendors  is  simply 
to  include  code,  so  that  buyers  can  write  programs  incor- 
porating elementary  functions  in  expressions.  There  is  often 
little  concern  to  ensure  that  the  user  actually  obtains  correct 
values  on  each  call  to  the  function.  The  functions  of  interest 
are  usually  written  in  Basic  as: 

SGN(x)  —  the  sign  of  x,  returned  as  the  value  + 1 .0  if  x  is 
positive,  -  1 .0  if  x  is  negative,  and  0.0  if  x  is  zero. 

ABS(x)  —  the  absolute  value  or  modulus  of  the  argument  x. 

INT(x)   —  the  most  positive  integer  less  than  or  equal  to  x. 

SIN(x),  COS(x),  TAN(x)  —  the  circular  functions  sine,  cosine 
and  tangent  for  argument  x.  (North  Star,  for  one, 
lacks  TAN.)  The  argument  x  must  usually  be  given 
in  radians,  but  some  systems  allow  the  user  to 
control  the  unit  of  circular  measure. 

ATN(x)  —  the  principal  value  of  the  inverse  tangent  of  x,  that 
is,  the  smallest  angle  whose  tangent  is  x. 

LOG(x)  —  the  natural  or  Napierian  logarithm  of  x. 

EXP(x)  —  the  exponential  function  of  x,  that  is,  Euler's 
number  e  raised  to  the  power  x. 

SQR(x)  —  the  square  root  of  x. 

yAx        —  y  to  the  power  x. 

Some  readers  have  probably  noted  that  their  system  uses  a 
different  notation  or  has  additional  functions  available.  The 
Sharp/Radio  Shack  pocket  computer  uses  LOG  for  base-10 
logarithms  and  LN  for  base-e.  It  also  allows  ACS  and  ASN  for 
Arccos  and  Arcsin  functions  and  uses  the  symbol  v/-  for 


square  root.  North  Star  Basic  follows  the  Fortran  convention 
SQRT(x).  Various  forms  for  the  power  function  exist,  notably 
the  Fortran  form  y**x,  with  the  double  asterisk  replacing  the 
caret  or  "up-arrow"  symbol. 

The  particular  definitions  of  the  functions  may  also  prove 
annoying.  For  example,  the  signum  function  SGN  returns  the 
value  zero  for  a  zero  argument.  One  might  prefer  that  it 
returns  +  1 .0  for  all  non-negative  arguments  in  applications 
where  one  is  looking  for  axis  crossings. 

Function  programmers  may  misinterpret  the  INT  function 
to  imply  the  integer  closest  to  zero.  As  defined  above, 
INT(  -  3.0001 )  should  return  -  4,  not  -  3.  Naturally  ABS,  INT 
and  SGN  are  easily  verified  for  such  obvious  exceptions. 
They  may,  however,  be  incorrectly  programmed  for  very  large 
or  very  small  arguments. 

In  order  to  assess  a  given  elementary  function  library,  we 
should  consider  it  in  light  of  the  goal  presented  above.  There 
are  two  main  aspects  to  investigate:  acceptable  limits  for  the 
function  arguments;  and  the  degree  of  approximation 
provided  by  the  function  programs  for  various  arguments  or 
argument  ranges. 

First,  let  us  look  at  the  limits  for  acceptable  arguments  on 
various  functions.  For  ABS(x),  it  is  clear  that  any  representable 
number  x  whose  negative  -  x  is  also  representable  should 
also  be  valid.  The  obvious  mistake  possible  here  is  for  the 
programmer  to  assume  he  merely  has  to  change  the  sign  bit 
in  x.  Many  floating-point  representation  systems  are  not 
symmetric  about  zero,  so  the  cases  where  x  can  be 
represented  but  -x  cannot  need  to  be  trapped. 

SGN(x)  needs  some  attention  near  x  =  0.  If  x  is  to  be  the 
result  of  an  expression,  one  hopes  that  a  normalized  number 
is  presented  to  the  function  code  as  its  argument. 

INT(x)  clearly  has  a  limited  range,  since  integers  cannot  be 
represented  exactly  over  so  wide  a  range  as  floating-point 
numbers.  After  all,  that  is  the  purpose  of  floating-point.  For 
example,  suppose  we  have  a  system  where  10  decimal  digits 
can  be  represented.  Then  if  X  and  Y  are  both  9999999999, 
the  exact  result  of  INT(X  +  Y)  should  be  19999999998  which 
cannot  be  exactly  represented,  the  nearest  representable 
number  being  2.0E  +  10.  This  is  the  value  returned  by  the 
Sharp/Radio  Shack  pocket  computer.  However,  one  wonders 
why  an  error  message  is  not  produced,  since  2.0E+10  is 
larger  than  the  true  result.  Alternatively,  1 .999999999E+  10 
is  the  closest  representable  number  less  than  INT(X  +  Y).  My 
own  preference  is  to  limit  the  range  to  representable  integers 
and  flag  all  other  conditions  as  errors. 

SQR(x)  can  only  accept  non-negative  arguments.  Since 

SQR(x)  <  x  for  x  >  1  and  SQR(x)  >  x  for  x  <  1 

we  can  always  represent  the  square  root  of  a  non-negative 
number.  However,  the  intermediate  steps  of  algorithms  for  the 
square  root  may  generate  nonrepresentable  numbers  unless 
care  is  taken  to  avoid  overflow  and  underflow.  This  usually 
means  that  the  exponent  is  checked  first.  Suppose  we  want 
SQR(9.13E  +  99);  this  would  be  considered  as  SQR(91.3)* 
SQR(1  E  +  98).  The  second  root  is  simply  1 E  +  49  by  a  division 
of  the  exponent  by  2  (or  a  shift  in  binary  machines).  This 
reduces  the  range  over  which  the  square  root  algorithm  must 
be  accurate,  thereby  easing  the  headaches  for  the  programmer. 

Incidentally,  in  testing  this  on  the  pocket  computer,  I 
discovered  a  bug  in  the  exponent  handling  in  that  all  exponents 
are  treated  modulo  100.  Thus  1E  +  901  =  1E  +  101 
=  1 E  +  1  =  1 0.  No  error  message  is  given  for  these  overly 
large  exponents. 

The  power  function  yAx  has  two  arguments,  y  and  x. 
Though  it  is  often  treated  as  if  it  were  an  arithmetic  operation, 
it  is  really  a  function.  When  programming,  it  is  wise  to  think  of 
it  as  "PWR(y,x)"  to  remember  that  there  are  two  arguments. 
This  function  is  much  abused  by  users  and  is  frequently 
poorly  implemented  in  compilers  and  interpreters. 

The  abuses  of  the  power  function  often  involve  its  applica- 
tion to  raising  numbers  to  simple  powers.  This  requires  the 
computer  to  approximate  the  function  rather  than  perform  a 
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simple  multiplication.  Besides  taking  more  time,  this  may 
produce  unnecessary  error  in  the  result.  For  example,  the 
pocket  computer  gives  the  following  results  if  we  set 

Z  =  996671.488 

R  =  Z*Z  =  9.93354055E+11 

S  =  ZA2  =  9.933540548E  +  11 

Difference:  R  -  S  =  200 

Difference:  Z*Z  -  ZA2  =161  (there  are  guard  digits  in 

this  calculation) 
T  =  EXP(2  *  LN(Z))  =  9.933540548E  +  1 1 

Some  implementations  of  the  power  function  actually  use 
this  last  form  with  log  and  exponential  functions.  That  this  is 
not  the  case  for  the  pocket  computer  is  shown  for  X  =  5.6789 
and  Y=  1.23456  where 

Y  AX  -  EXP(X  *  LN(Y))  =  3.E-11. 

Similarly,  one  should  avoid  forming  the  square  root  by 
raising  a  number  to  the  power  0.5.  For  this  case,  where  the 
equivalence  to  the  square  root  is  presumed,  it  is  obvious  that 
the  argument  y  (the  number  to  be  raised  to  a  power)  must  be 
non-negative,  yet  in  the  case  of  ( -  1)A2,  we  would  expect  a 
result  of  1.  In  fact,  the  pocket  computer  gives  an  error 
message  whenever  the  first  argument  of  the  power  function 
is  negative.  The  North  Star  allows  integer  powers  of  negative 
numbers.  Clearly,  the  interpreter  writers  for  the  pocket 
computer  have  wished  to  avoid  any  problems  with  powers  of 
negative  numbers.  This  restriction  is  not  unreasonable. 
However,  they  have  let  through  the  awkward  case  of  0A0, 
though  the  function  cannot  be  defined  for  these  arguments, 
and  return  a  value  of  0.0  for  the  function.  The  following 
results  are  also  observed. 

1 E  -  99  A  1 E  -  99  returns  1 .0 

1 E  -  99  A  0  returns  1 .0 

0  A  1E-99  returns  0.0 


It  is  clear  that  the  function  has  a  discontinuity  near  (0,0)  in  the 
arguments,  which  normally  should  be  considered  as  invalid 
input  to  the  power  function  program. 

Different  considerations  motivate  the  limits  on  the  range  of 
arguments  for  the  SIN  and  COS  functions.  Mathematically, 
these  are  cyclic  functions  with  a  period  of  2  n  radians  or  360 c 
so  that  any  argument  is  supposedly  acceptable.  However,  we 
can  use  the  periodicity  via  the  identity 

SIN(x)  =  SIN(x  -  2  n) 

to  reduce  the  argument  so  that  it  lies  within  a  convenient 
range  for  calculation  of  the  function  by  some  approximating 
method.  For  instance,  we  may  want  x  to  be  between  -  n  and 
n  ( -  180°  and  180°).  However,  if  x  is  very  large,  this  range 
reduction  cannot  be  performed  with  sufficient  precision  to 
allow  the  function  to  be  reliably  calculated.  Consider  the 
argument  x  =  355,  which  is  only  slightly  greater  than  1  13*tt, 
having  the  approximate  value  354.9999699.  The  unavoidable 
digit  cancellation,  if  we  can  perform  the  range  reduction  in 
one  operation,  means  that  the  argument  used  to  compute  the 
function  value  has  few  digits  of  useful  information,  and  the 
result  should  therefore  be  expected  to  have  similarly  low 
relative  precision.  The  absolute  error  may  nevertheless  be 
acceptably  small.  If  the  range  reduction  is  carried  out  in  small 
steps,  we  will  suffer  the  rounding  errors  that  occur  when  a 
small  number  is  subtracted  from  a  large  one. 

Unfortunately,  the  range  reduction  for  functions  is  frequently 
poorly  coded.  I  have  observed  cases  where  the  argument  is 
near  a  simple  multiple  of  it,  in  which  the  values  returned  for 
trigonometric  functions  have  been  totally  spurious.  One  can 
test  for  such  conditions.  The  arguments  will  be  near  some 
value  x  =  m  7T  /  2  for  m  an  integer.  By  multiplying  x  by  the 
machine  precision  (Micro  Mathematician,  IA  May  81),  a 
quantity  q  is  obtained  that  should  alter  the  last  digit  of  x  on 
addition.  The  trigonometric  function  is  then  listed  for  every 
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argumentx  +  jq,forj=  -10,  -9 -1,0, 1,2 10.  The 

listed  values  can  then  be  checked  for  incorrect  performance 
of  the  function  generator,  which  is  usually  in  such  cases 
related  to  improper  range  reduction. 

Very  large  arguments  for  trigonometric  functions  are 
evidently  absurd,  offering  little  more  than  a  method  of  obtaining 
random  digits,  yet  several  common  microcomputers  allow  huge 
values  as  arguments.  The  user  can,  of  course,  determine  the 
limits  to  the  range  of  arguments  allowed  for  a  particular 
function  by  altering  the  argument  until  an  error  occurs.  If  the 
system  allows  errors  to  be  trapped  under  program  control, 
this  process  can  be  automated.  The  North  Star  Horizon 
(release  4  software  for  Floating  Point  Basic)  revealed  the 
following  approximate  bounds 


Function 

SIN 
COS 
LOG 
EXP 


Largest  argument  or  smallest  argument 
for  which  no  error  observed 
205885.84 
205884.27 
3.98E-64 
145.062 


Let  us  now  suppose  that  the  compiler  or  interpreter  has 
correctly  accepted  valid  arguments  for  a  function  of  interest. 
Then  we  wish  to  know  if  it  produces  a  correct  value  for  that 
function.  After  all,  such  results  are  the  raw  material  of 
technical  calculations  in  engineering,  science,  finance  or 
navigation.  There  are  two  main  types  of  tests:  comparisons 
with  known  results;  and  internal  verifications  based  on 
functional  identities. 

The  first  form  of  test  is  the  best,  but  is  extremely  difficult 
and  costly  to  perform  systematically  over  a  sufficiently  wide 
set  of  argument  values,  particularly  if  we  are  to  discover  one 
or  two  spurious  results  that  may  exist  somewhere  in  the 
spectrum  of  allowed  floating-point  numbers.  (Tests  should 
also  ensure  correct  error  trapping,  as  above.)  The  entry  of 
huge  tables  of  multi-digit  numbers  is  tedious  and  error  prone. 
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The  alternative  of  implementing  a  new  and  well-documented 
function  generator  in  a  precision  higher  than  that  of  the 
function  to  be  tested  is  rarely  practical. 

However,  in  the  Signum  Newsletter,  volume  16,  number  1, 
March  1981  (published  by  the  Association  for  Computing 
Machinery,  New  York,  NY),  Dr.  Ed  Battiste  describes  such 
tests  for  the  functions  provided  with  Basic  and  Fortran  for  the 
Radio  Shack  TRS-80  model  II,  The  verdict  of  his  study  is  that 
the  elementary  function  codes  left  much  to  be  desired. 
However,  his  overall  satisfaction  with  the  system  for  carrying 
out  mathematical  computations  was  greater  than  that  with  the 
functions  alone. 

Internal  tests  based  on  functional  identities  are  easier  to 
perform.  For  example,  we  could  calculate 

S|N(X  +  Y)  -  SIN(X)  *  COS(Y)  -  COS(X)  *  SIN(Y) 

over  a  set  of  X  and  Y  values  and  look  for  relatively  large  non- 
zero results,  which  would  imply  some  sort  of  failure  of  the 
function  generators.  Unfortunately,  this  only  tests  certain 
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aspects  of  the  function  routines.  A  systematized,  compre- 
hensive battery  of  identity  tests  that  operate  in  a  single 
precision  environment  would  be  a  great  aid  to  users.  At  the 
moment,  it  seems  unlikely  that  such  a  group  of  tests  will  be 
developed  in  the  near  future. 

Where  does  this  leave  the  concerned  user?  Truthfully,  he 
is  without  assurances  that  his  programs  will  calculate  correct 
results  even  if  his  own  code  is  perfect,  since  the  elementary 
functions  he  calls  may  be  in  error.  This  could  be  inexpensively 
corrected  by  the  manufacturers  and  software  vendors,  since 
the  expertise  to  produce  good  function  codes  exists,  though 
it  might  mean  outside  contracts  for  companies  accustomed 
to  doing  all  their  work  in-house.  User  pressure  will  have  its 
place  in  providing  the  motivation  for  better  codes  and  better 
documentation  of  the  methods  used.  Lack  of  demonstrated 
concern  will  result  in  inaction  and  faulty  calculations- 
calculations  that  may  be  used  to  design  vehicles,  navigate 
airplanes,  or  compute  your  mortgage. 

Some  measures  that  users  can  take  to  control  their  own 
calculations  are: 

•  Determine  the  argument  ranges  of  functions.  If  they  are 
unreasonably  large,  build  your  own  error  trap  with  simple 
IF  statements. 

•  Compare  selected  results  with  tables  such  as  those  in  M. 
Abramowitz  and  I.  Stegun's  Handbook  of  Mathematical 
Functions,  Dover,  NY.  Comparisons  should  concentrate  on 
regions  of  interest  to  the  user  in  his  applications. 

•  Test  the  function  using  identities  similar  to  forms  that  must 
hold  for  the  application  at  hand.  For  example,  multiple  angle 
formulae  may  be  important  to  periodic  phenomena;  small 
argument  results  may  be  crucial  to  perturbation  calculations. 
Such  checks  can  also  be  built  into  the  program  to  detect 
function  generator  failure.  Abramowitz  and  Stegun  is  a 
good  source  for  many  of  these  relationships. 

•  Prepare  special  function  code  in  Basic  for  cases  that  are 
of  a  specific  nature.  For  instance,  the  power  function  is  a 
poor  choice  for  computing  interest  factors  over  fractional 
periods.  We  need  to  find 
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for  p  a  fraction  such  as  1/6.  The  binomial  theorem  permits 
one  to  compute  an  accurate  result  for  this  function  very  easily 
in  this  range  of  the  arguments.  □ 
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Learning 
with  Micros 

by  Louis  E.  Frenzel 

Using  Education  to  Sell  Microcomputers 

The  microcomputer  business  has  always  been  very 
competitive.  A  number  of  manufacturers  recognized  early 
that  there  was  money  to  be  made  selling  micros.  Even  in  the 
mid-70s  when  the  personal  computer  phenomenon  began, 
there  were  many  companies  battling  for  the  largest  share  of 
the  hobbyist  market.  Today  manufacturers  are  slugging  it  out 
for  a  piece  of  the  lucrative  small  business,  professional  and 
educational  microcomputer  markets.  Special  strategies  are 
often  required  to  be  successful  in  such  a  competitive 
environment.  One  of  the  strategies  that  shows  promise  of 
working  is  education. 

There  are  a  lot  of  people  who  are  prospective  micro- 
computer purchasers.  As  the  most  obvious  segments  of  the 
field  become  well  penetrated,  increased  sales  will  only 
come  by  educating  more  people  about  the  benefits  and 
applications  of  computers.  There  are  so  many  uses  for  the 
general  purpose  microcomputer  that  the  applications  are 
often  not  obvious.  Many  potential  customers  do  not  realize 
that  a  microcomputer  may  be  the  solution  to  their  problem  or 
an  alternative  to  other  approaches.  Once  people  know  what 
they  can  do  with  a  microcomputer,  they  may  be  more  inclined 
to  buy  one. 

Another  motivation  for  educating  potential  customers  is  to 
help  them  overcome  the  fear  of  computers  or  their  lack  of 
confidence  in  being  able  to  use  them.  A  sales  prospect  may 
realize  the  potential,  yet  be  hung  up  with  anxieties  and  afraid  to 
act  because  of  his  lack  of  knowledge.  Education  can  certainly 
help  overcome  this.  Knowledge  erases  the  doubts  and  fears. 
Educating  the  general  public  is  the  key  step  in  creating  a 
broad  new  base  of  potential  microcomputer  customers. 

People  who  already  own  or  use  microcomputers  are  also 
candidates  for  education.  These  people  have  already  made 
the  investment  and  have  learned  how  to  use  the  machines. 
However,  there  are  probably  many  additional  ways  that  they 
can  obtain  further  use  and  value  from  their  purchases.  They 
can  be  taught  new  and  better  ways  to  use  their  computers. 
They  can  be  introduced  to  new  software,  operating  systems, 
languages  and  programming  skills.  Educating  existing  owners 
can  stimulate  additional  interest  in  new  applications,  which 
can  lead  to  further  sales  of  more  memory,  new  mass  storage 
devices,  peripheral  equipment  "and  software.  What  micro- 
computer owner  isn't  continually  looking  for  a  new  and  better 
way  to  use  his  computer? 

In  order  to  sell  microcomputers  effectively,  the  people  who 
meet  the  customer  need  to  know  as  much  as  possible  about 
their  products  and  the  potential  applications.  One  of  the  main 
principles  of  effective  selling  is  "know  your  product."  The 
computer  store  salesman  can  only  sell  effectively  if  he  is 
totally  familiar  with  the  hardware,  software  and  the  potential 
product  applications.  In  addition,  these  people  also  need  to 
know  the  basic  rules  of  selling.  Education  can  readily  provide 
the  technical  background  required  as  well  as  impart  the 
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necessary  selling  skills.  With  product  and  sales  knowledge, 
distributors  and  dealers  can  effectively  sell  more  computers. 
Given  that  education  is  a  good  thing  in  all  these  cases,  who 
should  do  it?  The  manufacturer  is  the  most  likely  source.  As 
experts  on  their  own  products,  manufacturers  should  be  the 
ones  to  provide  the  training  in  hardware  and  software,  sales 
and  service.  Manufacturers  also  have  the  resources  to 
educate  the  general  public.  Through  ads,  articles  and  other 
means,  the  manufacturer  could  make  microcomputers  more 
widely  known  and  understood. 

Responsibility  for  the  education  of  the  present  owners  and 
users  may  also  be  that  of  the  manufacturer.  If  the  manufacturer 
wants  to  retain  customers  and  keep  them  happy  so  that  they 
will  continue  to  come  back  for  additional  peripherals, 
software,  and  other  accessories,  education  can  do  the  job. 

The  distributors  and  computer  store  people  can  also  do 
some  of  the  education.  Since  they  will  directly  benefit  from 
the  new  sales  that  education  can  produce,  there  is  no  reason 
why  they  should  not  invest  in  the  training  of  customers.  In 
many  cases,  the  dealers  can  do  a  better  and  more  direct  job 
at  education  than  the  manufacturer.  For  example,  a  lot  of 
dealers  already  sponsor  classes  and  seminars  in  the  store  to 
generate  interest  and  sales.  They  also  sell  relevant  books, 
magazines  and  self  study  courses  to  support  the  hardware. 

Finally,  the  book  and  magazine  publishers  can  serve  a  useful 
purpose  in  educating  the  general  public  about  computers. 
There  is  significant  opportunity  in  creating  a  broad  general 
computer  awareness  and  literacy  among  the  population. 

If  education  is  such  a  good  strategy  for  selling  and 
supporting  micros,  why  is  no  one  using  it?  The  fact  is,  some 


The  industry 

as  a  whole 

must  carry  the 

educational  process. 


are  using  it  but  they  are  not  micro  manufacturers.  For 
example,  IBM,  the  largest  and  most  well  known  computer 
company,  did  not  achieve  its  status  by  having  the  lowest 
prices  and  the  hardware  with  the  most  sophisticated  technical 
design  and  best  performance.  When  you  purchase  an  IBM 
computer,  you  purchase  a  modest  piece  of  equipment  for  a 
relatively  high  price.  What  you  are  buying  is  reliability  and 
reputation.  You  are  also  buying  a  solution  to  your  problem, 
not  just  a  piece  of  hardware.  And  customers  know  that  they 
won't  be  disappointed  because  of  the  education  and  support 
backup.  IBM  provides  a  broad  range  of  customer  educational 
products  and  services.  The  company  knows  that  by  educating 
a  customer,  they  are  also  creating  a  satisfied  customer.  And 
they  do  not  give  away  their  education.  Virtually  all  IBM 
customer  training  is  sold  separately.  The  backup  and  support 
is  also  an  important  part  of  the  strategy.  Nowadays,  a 
computer  company  that  does  not  provide  the  customer  hand- 
holding  and  back-up  will  not  survive  long.  Most  of  the  big 
minicomputer  companies,  like  DEC  and  Data  General,  have 
also  recognized  and  adopted  this  approach.  It's  hard  to  argue 
with  success. 

Who  will  be  the  first  microcomputer  company  to  adopt 
policies  and  procedures  including  education  and  support? 
Maybe  it  will  be  IBM  or  DEC.D 
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Unique  accessories  to  PET/CBM 

add  more  power 


Software 


PET-FORTH 


A  unique,  extensible  program- 
ming language  that  in  many  cases 
has  cut  program  development  time 
to  a  fraction  of  the  normal.  FORTH 
allows  you  to  program  any  type  of 
application,  thanks  to  its  extensible 
nature.  FORTH  programs  are  modu- 
lar, structured,  extremely  fast,  and 
compact.  PET- FORTH  is  a  full,  ex- 
tended, standard  FORTH,  and  inclu- 
des a  virtual  memory  facility,  an  inter- 
preter and  compiler,  a  resident  editor, 
as  well  as  a  resident  macro  assembler, 
all  which  fits  in  8.5K  -  simultaneously. 
A  comprehensive  manual  of  more  than  320  pages,  which  also  is  an 
exhaustive  tutorial,  is  included.  For  production  purposes  we  can 
supply  a  special  Target  Compiler,  that  will  produce  code  suitable  for 
placement  in  ROM,  enabling  you  to  write  programs  for  control  of  digi- 
tal machines  etc.  We  use  FORTH  ourselves  for  business,  data  base 
and  process  control  applications.  PET-FORTH  includes  a  life-time 
guarantee.  For  8032  only. 


Price: 


PET-FORTH, 

including  manual 
PET-FORTH, 
only  manual 
Target  compiler 
PET-FORTH 


$  390 
$  40 
$1000 


PET-TERM 

A  program  that  turns  your  PET/CBM 
8032  into  an  intelligent  terminal.  Sup- 
ports three  different  interfaces:  the  PET- 
COM,  the  SCIP  or  the  CBM  801 0 
acoustic  coupler.  You  may  communi- 
cate at  up  to  9600  baud,  with  selectable 
framing  and  parity.  PET-TERM  will  also 
translate.and  transmit  Word-Pro  files. 
Data  may  be  printed  on  the  printer  or 
saved  on  disk  PET-TERM  includes  a  life- 
time guarantee. 


dawroric* 


PET-TERM 


Price:     PET-TERM,  *  ^  Qf| 

including  manual  5p  1  OU 

PET-TERM,  *  on 

only  manual  3*  ^U 


Dealers  are  invited. 


Hardware 


I 


PET-SWITCH 

At  a  sensational  price  of  £  75 

per  unit,  PET-SWITCH  enables 

you  to  connect  up  to  1 6 

PET/CBM  computers  to  one 

disk  drive  and  one  printer.  You 

can  mix  all  models  of 

PET/CBM  in  the  same  system  . 

(2001,  3032,  8032  etc). 

PET-SWITCH  is  technically 

superior  to  most  of  its  competi 

tors-no  priority  problems  for 

example.  Price:     PET-SWITCH, 

mother  unit 
PET-SWITCH, 
daughter  unit 


II 


SCIP 


$250 
$150 


A  Serial  Communication  Inter- 
face that  supplies  both  RS- 
232  and  Current  Loop.  Pro- 
grammable baudrate.  Ad- 
ressed  as  an  IEEE  device. 
50  character  internal  buffer. 
Selectable  ASCII  translation 


Price: 


$480 


PET- COM  -  RS-232C  interface  for  PET 

A  bidirectional  RS-232C  interface  that" 
connects  to  PET  via  the  memory  expan- 
sion port.  The  baud  rates  range  from  50  to 
9600,  and  the  number  of  data  bits  and  stop 
bits  is  selectable.  You  may  also  set  even, 
odd,  or  no  parity.  __        «j? -S/i 


Price: 


PET  IEEE 


$95 


i 


to  Centronics  Interface 

This  IEEE  =  >  Centronics  interface  is  es-         ««i2& 
pecially  constructed  for  the  PET.  It  is  fully  \\s 

addressable  and  translates  from  PET- 
ASCII  to  Standard  ASCII  in  two  different 
modes,  corresponding  to  PETs  graphic  and 
upper/lower  case  modes.  This  is  available 
through  a  built-in  switch. 

Price 

Country  specific  Character  Generator 

for  the  4022  and  3022  printers  ^ 

By  using  this  board  you  can  have  Greek.        ^«R^ 
French,  German,  or  any  other  special  ^Ka^"    Si 

characters  in  your  printer,  at  a  very  low  cost.  >^^5;#i^25l 
It  is  already  used  in  all  Nordic  countries,        ^aiih        ""f^. 
and  several  other  countries  have 
requested  it.  ^    $  4Q 


V 


^5* 


Datatronic  AB  is  since  1978  sole  Swedish  distributor  of  the  Commodore  computer  product  line,  and  is  now  market  leading  in 
microcomputer  technology  in  Scandinavia.  Datatronic  AB  has  a  long  experience  in  both  hardware  and  software;  today 
Datatronic  has  used  more  than  150.000  man-hours  in  software  and  hardware  development  for  the  PET.  All  non-Commodore 
products  are  produced  and  tested  in-house.  The  Datatronic-group,  which  is  the  fastest  growing  electronics  group  in 
Scandinavia,  has  a  turnover  of  approximately  $  30.000.000,  and  employs  over  200  people. 


For  further  information  contact  Datatronic  AB, 
Box  42094,  S-126 12  Stockholm,  Sweden. 
Phone  8-7445920 
or  your  nearest  Commodore  dealer. 


CIRCLE  INQUIRY  NO.  25 


«  datatronic  ab 
■  :  H   Roy  AOnQA  ■  S.1 


Box  42094    S-126 12  STOCKHOLM    Sweden 
Phone:8-7445920    Telex:  PET  S 17828 
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Selector  IV  Revisited 

Several  years  ago,  this  column  featured  Selector  IV,  a  data 
base  management  system  and  "application  generator"  offered 
by  Micro-Ap,  Dublin,  CA:  Since  it  has  been  a  while  and  software 
is  an  evolutionary  art,  we  direct  our  attention  to  the  new 
Selector  IV  product. 

A  word  of  caution:  the  price  of  power  is  complexity.  Selector 
is  by  no  means  a  simple  program.  Those  who  are  not  willing  to 
spend  a  few  days  learning  how  to  use  this  tool  will  be  betfer 
off  with  a  much  less  complex  but  easier  to  use  program,  such 
as  TIM  or  DBMS.  If  you  want  the  best  possible  performance 
out  of  your  micro,  consider  Selector. 

Selector  has  an  entirely  different  feel  to  it  from  much 
computer  software.  It  has  an  undefinable  but  distinguishably 
different  approach  towards  data  base  management,  which 
becomes  apparent  when  the  program  is  initially  set  up.  Take, 
for  example,  the  extensive  use  of  set-up  forms  that  accompany 
the  manual  and  are  intended  to  increase  the  speed  and 
accuracy  of  the  implementation.  It  is  rare  to  see  that  sort  of 
thing  with  micro  software. 

The  first  change  I  noticed  from  the  first  time  I  met  Selector 
was  the  manual.  It  has  been  greatly  enlarged,  worked  over 
and  re-organized.  Written  in  clear,  concise  prose,  it  is 
designed  for  a  non-computer-type.  That  was  one  of  my  major 
cautions  about  Selector  in  the  previous  review.  One  of 
Selector  IV's  major  strengths  is  in  the  documentation.  It  is 
outstanding,  but  still  complex. 

Selector  is  used  as  an  applications  generator.  It  combines 
the  features  of  both  a  data  base  management  package  and  a 
higher  level  language.  The  programs  themselves  are  long 
(over  500K  worth  of  programs)  and  divided  into  two  categories 
—definition  and  execution. 

The  definition  portion  is  used  to  generate  a  number  of  disk 
files  that  govern  the  later  use  of  execution  of  the  Selector 
application.  In  other  words,  first  you  define  what  you  are 
going  to  have  the  computer  do,  then  the  computer  and 
operator  do  it. 

What  you  end  up  with,  then,  is  an  application  program  that 
has  been  generated  by  Selector  and  the  operator,  which  can 
be  used  with  some  of  the  core  programs  included  with 
Selector.  Unlike  Pearl,  in  which  a  produced  program  is 
independent  of  the  generator,  the  Selector  link  is  always 
present.  On  the  other  hand,  the  hooks  and  techniques  are 
included  to  allow  the  production  of  an  applications  program 
that  appears  to  the  operator  to  be  a  totally  unique  application. 
This  is  unlike  TIM,  for  example,  in  which  there  is  always 
reference  to  the  TIM  programs.  Without  re-writing  the  code, 
an  operator  always  retains  full  latitude  and  control  over  the 
system  as  a  data  base  manager. 

The  system  is  highly  dependent  upon  prompted  menus, 
fully  utilizing  the  terminal's  cursor  addressing  capabilities.  It 
will  run  on  just  about  any  computer  with  an  80  column  by  (at 
least)  24  line  CRT.  Included  on  the  distribution  disk  are  pre- 
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set-up  terminal  instructions  for  1 7  common  types  of  terminals, 
plus  you  can  write  your  own  if  necessary. 

The  system  needs  a  CP/M  machine  with  CBasic-2.  The 
more  memory  the  better,  but  at  least  32K  are  required  to 
produce  any  meaningful  programs.  The  system  will  run  on  just 
about  any  micro,  including  the  Apple  with  CP/M  softcard. 
TRS-80  users  cannot  use  the  system  on  the  models  I  or  III, 
though  it  runs  very  well  on  model  II  with  any  one  of  several 
versions  of  CP/M  available  on  that  machine. 

The  file  definition  section  is  used  to  name  the  fields,  give 
their  type  and  designate  them  as  duplicate  of  unique  key 
fields.  Up  to  80  fields  can  be  defined  for  the  records  of  a  file. 
The  operator  can  designate  data  as  numeric,  alphanumeric  or 
date,  and  the  combination  of  all  the  fields  in  each  record  can 
have  up  to  257  characters.  A  field  name  can  be  up  to  12 
numbers/letters/characters  long.  Additionally,  a  field  can  be 
defined  as  a  key  field,  which  means  that  it  will  be  used  to 
locate  the  record  according  to  the  contents  of  that  field.  Up  to 
80  key  fields  can  be  used,  which  means  that  it  is  conceivable 
that  every  record  in  the  file  could  be  accessed  from  any  field, 
with  no  key  as  a  preferred  or  primary  status.  There  may  be 
multiple  unique  keys  in  the  same  record.  Each  key  corresponds 
to  a  subfile  of  the  key  file,  which  are  searched  by  a  simple 
binary  search.  This  allows  the  user  to  reorganize  the  data  file 
in  any  order  if  this  is  beneficial  for  some  application. 

Selector  allows  the  user  to  specify  how  many  digits  are 
allowed  to  the  right  of  the  decimal  point— any  excess  entered 
or  computed  will  be  truncated.  This  is  useful  in  the  case  of 
computed  financial  information.  The  way  data  base  manage- 
ment systems  store  dates  is  generally  set  in  concrete  by  the 
programmers.  Selector  allows  for  MM/DD/YY  or  YY/MM/DD 
and  if  desired,  a  four  digit  year  can  be  used  (i.e.  1980). 

The  final  definition  in  designing  a  file  is  the  sequence 
number  of  the  field.  That  is  a  method  of  insuring  that  the 
fields  to  be  changed  most  will  be  entered  first.  Once  a.file  is 
defined,  it  is  not  uncommon  for  a  user  to  determine  that  the 
most  critical  element  has  been  omitted.  Selector  allows  for 
this  all  too  human  tendency  with  a  series  of  programs  that 
allow  the  user  to  re-structure  the  way  the  files  are  organized. 

Bravo  to  the  designers  of  Selector  when  it  comes  to  the 
way  they  have  structured  the  files.  Nothing  can  be  more 
frustrating  than  having  to  deal  with  files  that  cannot  be 
accessed  by  an  editor.  Take  for  example  any  program  that 
uses  random  files,  packed  binary  format.  There's  just  no  way 
to  look  into  that  file  without  a  program  to  specifically  access 
it.  In  the  case  of  a  foul-up,  the  user  is  out  of  luck.  Selector 
uses  standard  CBasic-2  files,  with  the  exception  that  no 
delimiters  are  employed  between  fields.  All  fields  are  thus  in 
ASCII  representation  and  can  be  visible  to  display  on  printer 
and  terminal.  They  are  subject  to  manipulation  by  any  number 
of  sorts,  editors  or  even  word  processing  programs. 

The  heart  of  any  good  data  base  management  system  is  the 
capability  it  has  to  select  records  from  files.  Selector  is 
a  good  implementation  of  a  Boolean  selection  system  (  AND  , 
OR  ,<,>,<>, ).  Both  string  and  numeric  comparisons  are 
possible.  Strings  can  be  checked  for  "contains"  and  "not 
contains."  They  can  be  used  in  connection  with  sorts. 

There  are  two  facilities  that  can  be  used  to  reorganize  or 
rebuild  the  file.  The  rebuild  function  essentially  allows  the 
user  to  rebuild  the  file  definition.  The  restructuring  function 
actually  allows  the  user  to  restructure  the  data  base.  Informa- 
tion can  selectively  output  fields  to  new  files,  or  take  data 
from  within  a  file,  perform  mathematical  or  logical  tests  on  it 
and  put  it  back  into  the  file.  It's  even  possible  to  invoke  a 
series  of  steps  dependent  upon  the  result  of  one  or  more 
operations  to  process  the  data.  These  procedural  steps  can 
be  invoked  on  records  from  up  to  six  different  files  at  once. 
The  program  can  compare  field  values  with  those  in  the  last 
record  read,  and  it  can  delete,  modify  and  skip  records. 

The  batch  updates  mode  allows  the  system  to  read  a 
source  file,  such  as  a  transaction  file,  directly  in  its  physical 
order,  or  by  means  of  some  select  or  sort  pointer  list.  As  the 
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file  is  processed,  it  can  be  used  to  delete  records,  modify 
records,  or  arithmetically  process  any  numerical  field  by  any 
other  numerical  field  or  numerical  constant.  The  practical  use 
of  this  is  powerful:  for  example,  in  one  application,  the  quantity 
in  a  transaction  price  could  be  multiplied  against  the  stock 
price  of  an  inventory  file  and  the  results  updated  in  an 
accounts  receivable  file  and  a  journal  file. 

Selector  comes  with  two  report  generators.  Reports  can  be 
prepared  in  as  columnar  reports  or  as  full-page  custom  laid-out 
formats.  Reports  may  be  printed  in  any  sorted  order,  or  from 


The  heart  of  a  good  DBMS 

is  the  capability  to  select 

records  from  files. 


the  entire  data  file,  or  from  any  subset  of  the  records.  The  form 
length,  number  of  lines  per  page  and  page  width  are  definable. 
Either  continuous  forms  or  individual  sheets  can  be  used. 

The  Columnar  report  generator  can  be  used  to  generate 
the  standard  accounting-type  of  columnar  report,  or  can  be 
used  to  prepare  mailing  labels  or  continuous  form  envelopes. 
The  user  specifies  the  order  of  the  fields,  which  can  be  actual 
or  derived  and  will  be  included  in  the  report.  Summaries  can 
be  placed  at  the  bottom  of  the  page  as  subtotals  or  totals. 

The  second  report  generator  is  extremely  valuable  for 
custom  generated  reports.  The  user  can  specify  the  exact 
row  and  column  for  each  piece  of  information,  the  lines  per 
logical  record,  the  margin  at  the  top  of  each  sheet,  the  lines 
between  logical  records  and  the  columns  per  page.  The 
flexibility  of  this  system  rivals  that  of  FMS-80,  previously 
reviewed  in  this  column. 


Selector  IV  has  a  data  entry  sequence  that  is  fast  and 
convenient.  It  is  quite  similar  to  that  used  by  TIM  in 
that  it  specifies  the  field  number,  the  name  of  the  field,  then 
indicates  the  number  of  characters  or  digits  that  may  be 
entered  in  a  field  (TIM  uses  ".",  Selector  uses  "-").  Unlike 
Condor's  DBMS,  there  are  no  provisions  for  custom  designing 
an  input  screen. 

There  are  a  number  of  other  products  on  the  market  that 
are  similar  to  Selector.  In  some  cases,  as  with  TIM  and  Condor, 
the  familiarization  process  is  much  simpler.  TIM,  for  example, 
can  be  given  to  almost  a  rank  beginner.  The  producers  of 
Selector  attempted  to  do  the  same  thing  with  their  expanded 
manual.  However,  the  complexity  of  the  system  will  be  too 
much  for  a  first  time  user  to  quickly  comprehend.  TIM  is  not  as 
complex  a  program  as  Selector,  though  they  do  share  some 
similiarities.  The  input  sequence  is  very  much  the  same,  but 
the  editing  features  of  Selector  are  a  bit  easier  to  use  (although 
TIM  is  quite  good).  Selector  does  allow  the  user  to  re-arrange 
the  sequence  of  input  to  be  different  than  the  file  layout 
enabling  a  user  to  put  field  5  in  before  field  1 ,  for  example. 
FMS-80  and  Condor  have  even  better  cycles,  though. 

Selector  has  some  provisions  for  reading  files  produced  by 
other  programs  and  converting  them  into  Selector  file  format 
(for  C  Basic  and  M  Basic  files).  Condor's  system  is  more 
comprehensive  at  this  writing,  allowing  not  only  reading  of 
files  but  also  writing  to  other  file  formats. 

Selector's  reporting  capabilities  are  as  good  as  either 
Condor's  or  FMS-80's,  especially  in  the  area  of  custom 
reports.  The  definitions  are  as  easy  to  work  with  as  FMS-80, 
and  all  the  "hooks"  are  present  to  produce  very  acceptable 
reports.  Condor's  output  features  are  more  difficult  to  use  for 
custom  reports,  since  the  user  must  be  crafty  about 
designing  the  reports  so  the  file  name  doesn't  print  out. 
FMS-80  uses  almost  the  same  scheme  as  Selector. 

The  logical  operators  and  math  functions  used  by  Selector 
at  first  appear  much  more  complex  than  either  Condor  or 
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. .  .FROM  ONE  OPERATING  SYSTEM  TO  ANOTHER! 
A  VITAL  WAY  TO  PROTECT  YOUR  SOFTWARE 
INVESTMENT  FOR  THE  FUTURE!! 

The  KAI  OOHJM.  language  runs  on  more  different  Oper- 
ating Systems  and  more  different-sized  computers  than 
any  other  similar  language.  For  starters,  it  runs  on  NCR 
and  TI  minicomputers  and,  in  the  micro  field,  on  the 
CP/M11.  MP/M*.  TRSDOS:\  OASIS4,  MCASIS"1, and  UNIX  5 
(ONYX  version)  Operating  Systems. ..to  mention  only 
a  few. 

Until  now,  serious  business  software  of  the  scope  and 
flexibility  seen  in  the  minicomputer  world  has  not  been 
available  on  micros.  IEA\  UHMH,  now  allows  transfer  of 
such  software  with  a  minimum  of  fuss. 

We  have  participated  in  such  a  minj-to-micro  transfer 
of  a  major  set  of  general  business  software. .  .using  KM 
CMMj  as  the  transfer  mechanism,  of  course.  Running  on 
literally  thousands  of  minicomputers,  these  refined, 
enhanced,  and  proven  software  packages  cover  A/R,  A/?, 
G/L,  P/R,  Order  Entry  (with  Invoicing  and  Inventory 
Control )  as  well  as  Sales  Analysis.  The  packages  define  a 
new  level  of  achievement  for  features  and  flexibility  in 
micro  applications  software  and  offer  top  quality  at  a 
reasonable  price. 

Forimmediate  information,  call  714-846-1922  for  your 
complete  product  descriptions.  Be  sure  to  circle  no. 
indicated  below. 

. .  .PLUS  ALL  THE  OLD,  FAMILIAR  FAVORITES  that 

we  continue  to  offer,  such  as: 

general  Business— Client  Accounting  (CPA  Write-up) 
FMSe  ( Financial  Modeling  System  ) 
NAD7  ( Name  and  Address  System ) 


Real  Estate— REAP  ( Real  Estate  Acquisition  Programs ) 

PMS  (Property  Management  System) 

MLSB  (Multiple  Listing  System) 

Health  Care— APHe  (Automated  Patient  History) 

Word  Processing  and  System  Software— Magic  Wand9 

QSORT7 
CBASIC210 


and  Cybernetics'  unique  TRS-803,  Model  II  CP/M  offering 
high  performance,  hard  disk  support,  and  CP/M  com- 
patibility. 
Trademarks  of: 

1  —  Ryan  McFarland  Corp..  2— Digital  Research,  Inc.;  3— Tandy 
Corp.,  4— Phase  One  Systems.  Inc.;  5— Bell  Telephone  Laborator- 
ies, Inc.,  6— American  Business  Systems.  Inc.;  7— Structured 
Systems  Group,  Inc.;  8— Cybernetics,  Inc.,  9—  Peachtree  Software, 
Inc.:  10— Compiler  Systems,  Inc. 


M^\t 
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(714)848-1922 


8041   NEWMAN  AVE..  SUITE  208 
HUNTINGTON  BEACH.  CA  92647 
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Main/Frames  »  $200 


Main/Frames  «,  $200 


>  14  Basic  Models  Available 

■  Assembled  &  Tested 

■  Power  Supply: 
8v@15A,  ±  16v@3A 

>  15  Slot  Motherboard  g 
(connectors  optional)        ^ 

«  Card  cage  &  guides 
«  Fan,  line  cord,  fuse,  power 
&  reset  switches,  EMI  filter 

>  8v@30A,  ±  16v@10A 
option  on  some  models 


Rack 
mounted 
Main/Frame 


8"  Floppy  Main/Frame 

(includes  power  for 
drives  and  main/frames) 


Write  or  call  for  our 
brochure  which  includes  our 

application  note: 
'Building  Cheap  Computers' 

INTEGRAND 

8474  Ave.  296  •  Visalia,  CA  93277  •  (209)  733-9288 
We  accept  BankAmericard/Visa  and  MasterCharge 


CIRCLE  INQUIRY  NO.  41 


PLOT  POWER 


DATA  PLOT 

Easy  editing  features  allow  you  to  create  and  modify  a  wide  variety  of  full 
color  graphic  representations  of  numerical  information.  Bar  charts,  including 
additive  bars,  as  well  as  single  and  multiple  line  charts  may  be  plotted 
individually  or  cumulatively.  Pie  charts  are  easily  sliced.  All  figures  may  be 
output  to  a  graphics  printer  or  saved  as  hi-res  "pictures"  for  dramatic  full  color 
recall  as  visual  aids  during  presentations.  Basic  statistics  are  displayed 
automatically.  On  disk,  requires  48  k  and  Applesoft  ROM.  (S59.95) 

from  the  leader  iin  quality  software 


330  N.CHARLES  STREET 
BALTIMORE.  MD  21201 
.(301)659-7212 
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FMS-80.  However,  there's  really  not  much  difference  once 
you  begin  to  use  the  system.  The  comparison  to  learning  a 
foreign  language  is  a  good  analogy. 

The  Selector  manual  does  not  contain  a  start-up  section 
with  simple  examples  for  all  the  new  users  to  practice 
with,  like  TIM  and  Condor  DBMS.  As  a  result,  it's  a  little 
tougher  to  wade  through  because  one  must  be  exposed  to 
most  of  the  complexities  before  beginning  to  use  the  system. 
However,  the  manual  is  well-written  enough  that  this 
shouldn't  be  a  problem. 

Selector  does  not  contain  a  flow  chart  of  the  system. 
Neither  does  any  other  DBMS  I've  reviewed  to  date.  A  simple 
organization  chart  would  do  wonders  for  the  novice  users' 
understanding.  Overall,  Selector  is  an  unusually  powerful  and 
versatile  system. 

Glector  IV  is  a  general  ledger  system  utilizing  the  Selector 
IV  system.  It  is  designed  for  use  by  small  businesses  and 
professional  people.  To  say  the  least,  the  system  is  unique. 

Glector  uses  a  novel  method  of  entering  information  into 
the  computer.  Instead  of  the  normal  journal  entry  sequence 
that  all  accountants  are  familiar  with,  Glector  updates  the 
general  ledger  accounts  according  to  the  type  of  transaction 
being  entered.  In  other  words,  the  operator  enters  a 
transaction  code,  which  in  turn  triggers  the  debitting  and 
crediting  of  the  appropriate  accounts.  Of  course,  the 
transaction  codes  must  be  entered  in  advance  into  what  is 
known  as  a  Chart  of  Transactions. 

Avoid  the  pitfalls 

The  usefulness  of  this  approach  is  demonstrable  for 
employees  who  know  nothing  about  accounting  but  have  a 
good  common-sense  grasp  on  the  workings  of  the  business. 
As  long  as  the  accounting  system  is  relatively  simple  and  the 
types  of  transactions  easily  classified  into  a  few  common 
reoccurring  types,  the  scheme  works  acceptably. 

However  in  a  company  with,  say  50  different  expense 
categories  for  two  departments,  there  has  to  be  100  transac- 
tion codes  to  handle  the  disbursements.  One  wonders 
whether  or  not  it  isn't  just  simpler  to  teach  the  employee  how 
to  code  the  disbursements  in  the  old-fashioned  manner. 

Glector  has  the  capability  of  maintaining  comparative 
balance  information  from  one  year  to  another.  This  allows  a 
nice  comparative  balance  sheet,  although  the  format  of  the 
balance  sheet  is  less  than  entirely  satisfactory  because  the 
account  numbers  are  printed  and  there  is  no  provision  for 
rounding  off  pennies.  Additionally,  there  are  no  provisions  for 
underlining  or  dollar  signs. 

The  system  does  provide  an  automated  statement  of 
changes  in  financial  position  which,  given  the  limitations 
placed  by  the  method  by  which  it  is  derived,  is  fairly  well 
presented.  To  be  fully  in  conformity  with  generally  accepted 
accounting  principles,  however,  the  statement  will  have  to  be 
modified  in  most  cases  manually. 

The  detail  general  ledger  produced  is  readable  and 
complete.  It  includes  a  detail  by  account  number  of  the 
month's  transactions.  However,  the  subtotals  include  only 
the  activity  for  the  month;  the  beginning  and  ending  balances 
are  not  shown;  presumably  the  balance  sheet  is  used  for  that. 
The  system  does  provide  for  the  production  of  a  transaction 
run— something  mandatory  for  good  accounting  control. 

The  manual  is  designed  for  someone  who  has  familiarity 
with  the  Selector  system.  Accordingly,  Glector  should  not  be 
of  interest  to  anyone  who  has  no  intention  of  learning  to  use 
Selector.  There  is  no  operator's  manual  per  se,  nor  does  the 
manual  contain  information  about  the  specific  file  structures, 
since  the  Selector  system  is  used. 

If  you  don't  like  the  approach  Glector  has  taken  in  the  entry 
of  data,  why  not  change  it?  The  advantage  of  changing  Glector 
over  trying  to  modify  another  commercially  available  program 
is  that  you  have  a  decent  chance  of  succeeding,  assuming 
that  the  information  in  the  manual  is  read,  comprehended  and 
applied.  The  two  areas  that  need  addressing  are  the  data 
entry  sequence  and  the  report  presentation.  □ 
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by  Dirk  van  Nouhuys 


The  ZVX4  MEGABYTER  is  for  the  APPLE  II  user 
who  wants  to  DOUBLE  file  size,  expand  the 
capability  of  existing  business  software,  and  make 
other  SERIOUS  applications  more  viable. 

Now  you  can  have  compatibility  with  IBM, 
INTEL,  CP/M\  Z80  Softcard*,  UCSD  Pascal,  and 
others. 

Look  what  the  MEGABYTER  dual  density  8" 
floppy  disk  controller,  with  its  LSI  circuitry  and 
reliable  industry  standard  IBM  3740  format, 
means  to  you: 

INCREASED  STORAGE 

•  Increase  online  storage  to  4  Mega  bytes 

•  Double  your  maximum  accounts  and  file  size 

•  Add  high  capacity  efficient  hard  disk  backup 

•  Control  up  to  4  Shugart  SA800/SA850  drives 

IMPROVED  COMPATIBILITY 

•  Operate  APPLE  DOS  3.2  and  3.3  mini  disks 

•  Preserve  existing  software  investment 

•  Interchange  data  with  other  computers 

SIMPLIFIED  OPERATION 

•  Reduce  disk  handling  and  I/O  slot  usage 

•  Gain  automatic  single/double  density  operation 

•  Change  to  double  sided  drives  with  one  switch 

Available  at  your  Apple  dealer.  Call  or  write  today! ! 


^-N \       SC 

>SVA>^ 


SORRENTO  VALLEY  ASSOCIATES 

722  SORRENTO  VALLEY  ROAD 
SAN  DIEGO,  CA  92121 
(714)  452-0101 


*  CP/M  trademark  of  Digital  Research,  Inc. 
Z80  Softcard  trademark  of  Microsoft,  Inc. 
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The  Micro  and  the  Professional  Writer 

In  a  garden  cottage  in  Redwood  City,  CA,  a  lean  man  who 
gives  the  impression  of  being  of  almost  one  color— tanned,  dark 
blond  hair,  khaki  slacks,  brown  shirt— scrutinizes  yellow  writing 
on  a  green  screen  mounted  between  high  book  shelves.  He 
taps  away  at  a  keyboard  some  distance  below  the  screen. 

The  man  is  Rob  Swigart,  author  of  A.K.A,  The  Time  Trip, 
and  other  science  fiction  novels.  His  current  novel,  Losing 
Face,  is  being  composed  on  an  Apple  II  computer. 

The  proliferation  of  text  editors  on  microcomputers  is 
bringing  machine  support  of  writing  beyond  large  organiza- 
tions. Freelance  writers  are  increasingly  apparent  among  the 
new  users.  Previously,  writers  who  have  been  using  micro 
editors  have  mostly  been  people  associated  with  computers 
or  related  technology,  with  the  special  advantages  and 
demands  of  customers  oriented  toward  technical  publications. 
Swigart  is  one  of  a  growing  number  of  fiction  writers  beginning 
to  work  with  micros. 

Swigart  acquired  his  low-numbered  machine  for  a  computer 
research  project  before  a  word  processing  program  existed 
for  the  Apple.  In  fact,  when  he  decided  he  wanted  to  explore 
word  processing  for  his  fiction,  he  rented  a  Rothenberg 
machine  for  the  month.  This  convinced  him  of  the  value  of 
word  processing  but  the  Rothenberg  machine  was  too  expen- 
sive for  his  needs. 

When  I  commented  on  the  fan  and  the  holes  drilled  in  the 
case  of  his  Apple,  Swigart  explained  that  he  has  had  every 
possible  card  in  the  machine  and  had  broken  it  several  times. 
Now  he  has  taken  everything  out  but  an  80-column  board  and 
a  disk  controller. 

The  word  processor  program  he  uses  is  Easy  Writer.  He 
has  compared  it  to  the  other  word  processing  systems,  and 
sticks  with  it  because  he  likes  the  quick  read  from  the  disk 
and  the  good  support.  He  has  remained  in  touch  with  the 
developers  of  the  program;  they  have  discussed  new  features 
with  him  and  supplied  new  test  versions. 

Some  writers,  particularly  those  who  have  use  of  large 
processors  and  large-scale  file  systems,  think  of  the  online 
form  of  the  book,  the  magnetic  record,  as  the  "manuscript." 
For  Rob,  on  the  other  hand,  the  typed  page  remains  the 
reality.  His  normal  cycle  of  work  is  to  copy  edits  from  paper  to 
the  online  file  at  the  beginning  of  the  day,  then  turn  to  typing 
in  first  draft  material.  At  the  end  of  the  day,  he  will  print  out 
the  first  draft  and  edit  it  in  pencil.  "I  find  myself  hurrying  to 
get  that  printout,"  he  says. 

Swigart  prints  on  an  old  Diablo  1 620  he  picked  up  at  a  fire 
sale.  At  the  time,  it  was  the  cheapest  printer  he  could  find 
that  could  make  pages  acceptable  to  a  publisher.  But  it  is 
more  quality  than  he  really  needs.  If  he  were  buying  now,  he 
says  he  would  buy  one  of  the  more  presentable  dot  matrix 
printers  selling  between  $700-1 ,000. 
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One  reason  Rob  works  the  way  he  does  is  that  he  is  a  good 
typist,  comfortable  with  a  keyboard.  A  Selectric  typewriter 
stands  beside  his  Apple.  He  prefers  the  Selectric  for  short 
business  letters:  "By  the  time  you've  started  the  Apple,  and 
loaded  the  diskette  and  called  up  a  file,  I'd  just  rather  type  it. ' ' 
His  work  does  not  require  the  repetitive  letters  that  are  the 
bread  and  butter  of  many  word  processors.  For  this  reason, 
he  likes  features  that  make  the  system  resemble  a  typewriter. 

He  finds  two  main  advantages  in  using  a  word  processor- 
faster  and  cleaner  drafts.  The  first  two  weeks  he  had  the 
word  processor,  he  did  two  short  chapters.  "I  was  playing 
around,"  he  says.  He  did  200  pages  the  following  two  weeks 
(before  his  month  rental  was  up).  Since  settling  down  with  his 
Apple,  he  has  slowed  down  from  that  rapid  production,  but 
still  figures  he  can  produce  drafts  about  twice  as  fast  as  he 
did  on  a  typewriter.  He  says  he  is  producing  drafts  that 
require  much  less  editing  at  the  publisher,  saving  further 
hours  for  both  the  publisher's  staff  and  himself. 

He  finds  the  short  (about  6-pg.)  files  permitted  by  Easy 
Writer  increasingly  frustrating,  which  he  discovered  in  his 
first  book  written  completely  on  the  Apple  II  processor.  The 
chapters  tended  to  come  out  about  6  pages  each.  Also,  he 
has  been  able  to  print  drafts  only  in  units  of  one  file  with  Easy 
Writer.  He  found  that  length  comfortable  for  the  book  ("one 
of  my  books  has  one-page  chapters"),  but  does  not  want  to 
be  limited  in  that  way  in  the  future. 

"I'm  running  into  the  limits  of  this  system,"  he  adds.  Among 
features  he  would  like  to  see  are  longer  files,  enabling  him  to 
search  over  a  larger  part  of  his  manuscript  in  one  operation. 
He  would  also  be  able  to  make  large  block  deletes  and  block 
moves  when  he  wants  to  move  a  scene  from  one  part  of  a 
book  to  another.  In  addition,  he  would  prefer  the  faster 
response  and  better  control  of  files  paged  continuously  from 
an  (inexpensive)  hard  disk.  Swigart  is  watching  carefully  the 
development  of  the  Apple  III,  hoping  to  buy  one  when  a 
system  that  fits  his  expanding  creative  needs  is  available.  □ 


R&D  Computer  Systems 

Data  Acquisition  &  Control  Systems 

16  to  256  ch.;  Programmable  gain; 

12,  14,  or  16  bit;  30  to  125  KHz;  Voltage/ 

current  output;  Stepping  motor  control 

8086  16  Bit  Micro  Systems 

31  MByte  Winchester  Drives 
256  KByte  Memory  Boards 


Real  Time  Video  Digitization  Systems 


31  MByte  Winchester 

(other  mass  memories  avail) 


Reliable 

Versatile 

Economical 

Industrial  Quality 

Board  level  products  also  available. 


INC 

23600  Mercantile  Road 


TECMAR,  INC. 

(216)  464-7410 


•       Cleveland,  OH.  44122 

CIRCLE  INQUIRY  NO.  85 


Dealers:     We  can  supply  you  with  the  industry's  largest  selection  of  quality 
business  systems  in  our .  .  . 

$245  Dealer  Demo  System. 

You've  got  the  hardware  . .   we've  got  the  software  AND  the  total  sales  pack- 
age to  sell  this  rapid-growth  market.  Demonstration  diskettes  and  docu- 
mentation to  quickly  close  the  sale.  (Kit  includes:  14  diskettes,  20  users 
manuals  and  supporting  Promotional  Material.) 

Check  our  complete  list  of  systems.  The  source  code  is  dealer-adaptable 
to  run  on  any  computer  with  disc  capabilities  in  CBASIC  II  (CP/M). 


GL.     A/P.     A/R 
Payroll 

Cash  Receipls/Disb. 
Job  Costing 
Fund  Accounting 
Student  Scheduling 
Mailing  List  Mgmt. 
Madlcal/Dtnlal 
Odice  Scheduler 
Patient  Billing  A  A/R 
Insurance  Forms 


THE  STANDARD 
OF  EXCELLENCE 
IN  BUSINESS 
SYSTEMS  SOFTWARE 


I 


Whol«««le  Distribution  Syittm 

Purchasing  &  Receiving 

Inventory  Control 

Invoicing  &  Receivables 

Salesman  Comm  Reporting 

Backorder  Management 
Manufacturing  Inventory  Control 

Finished  Goods  Inventory  Mgmt. 

Parts  Inventory  Mgmt. 

Paris  Purchasing  &  Receiving 

Bill  of  Material 

Production  Scheduling 


NTERNATIONAL 
ICRO 
OYSTEMS 


For  details  on  our  demo  special,  contact  us  at: 
8425  Qulvlra  Road,  Lenexa,  Kansas  66215 
Phone:  (913)  8S8-8330 
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THE 

COMMODORE! 

LOGBOOK 


by  Mike  Heck 


The  Computer  Communications  Arena 

One  of  the  areas  generating  the  most  interest  in  the 
computer  field  today  is  that  of  communication  between 
computers.  Besides  being  a  valuable  resource  on  its  own, 
your  computer  can  also  access  the  resources  of  much  larger 
systems  and  the  data  they  contain.  In  addition,  you  can  "talk" 
with  other  personal  computers  in  order  to  exchange  data, 
programs  or  even  control  one  system  from  another.  Following 
is  an  overview  of  what  it  takes  to  get  started  in  the  world  of 
data  communications  and  the  equipment  necessary. 

The  key  to  being  able  to  do  all  this  rests  in  a  small  device 
called  a  modem  (modulator/demodulator).  Basically  all  this 
unit  does  is  convert  the  data  from  your  computer  into  a  form 
that  can  be  sent  over  the  phone  lines,  and  in  turn  converts  the 
data  received  over  the  phone  lines  into  a  form  the  computer 
can  understand.  Besides  the  modem,  a  software  driver  pro- 
gram is  also  needed  for  communication  with  other  systems. 

These  programs  vary  in  complexity.  However,  their  basic 
task  is  to  manage  the  data  being  transmitted  or  received.  This 
might  be  formatting  it  properly  on  the  computer's  display 
screen  or  controlling  the  rate  of  speed  the  data  is  sent.  This 
rate  is  referred  to  as  baud  rate  and  describes  the  number  of 
characters  per  second  sent  or  received.  Normally  it  is  set  at  a 
maximum  of  300  baud. 

Other  common  terms  are  full  duplex  and  half  duplex.  Full 
duplex  indicates  two-way  communication  and  is  the  normal 
mode  of  operation  that  will  probably  be  used  for  most 
microcomputer  applications. 

Modems  are  manufactured  and  distributed  by  a  number  of 
different  companies  and  take  various  forms.  The  Commodore 
modem,  model  8010,  is  the  acoustic  coupler  type,  where  the 
telephone  handset  is  placed  into  the  modem  and  a  special 
microphone  and  speaker  in  the  modem  transmit  and  receive 
data  through  the  handset. 

The  second  type  is  a  direct  connect  device,  which  plugs 
directly  into  the  phone  jack,  then  into  the  computer, 
eliminating  the  need  for  a  telephone  instrument.  The 
advantage  of  the  acoustic  type  is  low  cost,  while  the  direct 
connect  version  offers  better  performance. 

The  next  concern  is  connecting  the  modem  to  the  computer. 
The  Commodore  8010  modem  contains  a  built-in  IEEE-488 
interface  for  direct  hook-up  to  the  Pet/CBM.  Most  other 
modems  of  the  acoustic  type  come  with  what  is  known  as  an 
RS-232  interface.  This  is  just  a  standard  communication 
design  that  defines  electrical  signals  and  the  actual  connector. 
To  get  the  proper  signals  from  the  computer  to  the  modem, 
and  back  again,  a  special  interface  will  be  needed. 

Companies  offering  standard  RS-232  modems  are  Novation, 
Anderson  Jacobson,  Hayes,  and  Livermore,  to  name  just  a 
few.  Livermore  also  manufactures  an  IEEE-388  version. 

For  interfacing,  there  are  a  number  of  ways  to  go.  Madison 
Computer  (Madison,  WS)  offers  a  complete  package  called 
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Mc-TERM.  This  contains  a  special  cable  for  connecting  the 
Pet/CBM  to  an  RS-232  modem.  Also  included  is  a  very 
powerful  terminal  program  that  performs  most  communication 
functions.  With  a  modem  and  Mc-TERM,  you  can  do  most  any 
data  communications  function.  In  general,  these  functions 
would  include  transmitting  and  receiving  files  from  another 
computer,  saving  what  is  sent  to  disk,  printing  information 
sent,  and  perhaps  converting  programs. 

Mc-TERM  allows  the  user  to  select  baud  rate,  send  and 
receive  files,  handles  Pet  to  ASCII  and  ASCII  to  Pet  code 
conversion,  and  also  includes  a  way  to  convert  programs  from 
a  different  brand  computer  into  a  form  the  Pet/CBM  can 
understand.  The  reason  why  the  ASCII  conversion  is  important 
is  because  normal  communication  is  handled  in  the  ASCII 
format,  while  the  Pet/CBM  doesn't  understand  this  format 
without  the  conversion. 

Converted  programs  will  have  to  be  further  modified  to  run 
on  Pet/CBM  systems,  because  the  different  dialects  of  the 
Basic  language  are  unique  to  each  machine.  Programs  sent 
from  one  Pet  to  another  will  run  without  any  changes.  Imagine 
being  able  to  send  programs  immediately  across  town  with 
little  delay. 

The  SADI  hardware  interface  from  Connecticut  Micro- 
computer, Brookfield,  CT,  contains  both  a  serial  and  parallel 
interface.  With  it  you  can  attach  a  modem  and  also  a  parallel 
printer  at  the  same  time. 

For  separate  driver  programs,  the  SX-100  program  from 
ECX  Company,  Walnut  Creek,  CA,  is  an  excellent  choice  for 
use  with  any  modem,  especially  the  Commodore  8010. 
SX-100  handles  printers,  transmission  of  programs,  saving 
transmitted  information  to  disk  and  reading/printing  those 
disk  files. 

Modem-Ware  from  Halpurr  Software,  Los  Gatos,  CA,  offers 
special  utility  programs  designed  for  telecommunication 
networks  or  direct  computer-to-computer  communication  over 
standard  telephone  lines.  All  programs  work  on  any  Pet/CBM 
with  a  minimum  of  8K  memory  and  require  an  IEEE-488 
modem.  Modem-Ware  programs  support  printers,  disk  utility 
functions,  uploading  of  files  and  program  conversion. 

Orion  is  Commodore's  terminal  program.  It  is  designed 
especially  for  the  CBM  3032  CPU  and  8050  disk.  It  handles 
file  transfers  and  saving  communications  to  disk,  and  also 
contains  an  elapsed-time  clock  to  monitor  time  spent  on  the 
host  system,  the  ability  to  print  individual  screens  or  the 
whole  disk  file,  and  setting  duplex  format. 

If  you  want  to  go  the  direct  connect  route,  TNW  makes  its 
488/103  modem  especially  for  IEEE-488  systems  like  the 
Pet/CBM.  Supplied  with  it  is  the  TNW  terminal  program 
software,  which  handles  both  auto  dialing  and  other 
communications  functions. 

Once  you've  decided  on  the  equipment  and  interfacing 
needed,  what  can  you  do  with  the  gadgetry?  Besides  the 
normal  sending  and  receiving  of  program  and  data  files  from 
remote  locations,  the  next  logical  step  is  to  experiment  with 
one  of  the  commercial  data  bases  such  as  The  Source.  By 
conversing  with  these  large  computer  systems,  you  have 
instant  access  to  news  stories,  electronic  mail,  stock  quotes, 
airline  schedules  and  a  host  of  other  specialized  services. 

For  a  more  specialized  use  of  vast  information  held  in  these 
large  computer  systems,  PMS  system  is  now  available  for 
Pet/CBM  computers.  It  provides  the  serious  private  or 
professional  investor  immediate  access  to  pricing  and 
financial  information  available  through  the  facilities  of  Dow 
Jones  computerized  electronic  information  services,  and 
additionally  functions  as  an  accounting  and  control  system  for 
security  portfolios. 

The  system  allows  updating  and  maintenance  of  stock 
portfolios,  automatic  valuation  of  positions  in  the  portfolio  (all 
prices  are  delayed  15  minutes),  retrieval  of  current  and 
historical  quotes  and  displaying/printing  of  news  stories  from 
as  recent  as  90  seconds  or  as  far  back  as  90  days.  This  data 
is  available  for  over  6,000  stocks  and  selected  news 
categories  in  the  Dow  Jones  data  bases. 
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Customers  can  also  access  Media  General  Financial 
Services,  which  provide  detailed  price,  dividend  and  funda- 
mental financial  data  on  all  listed  New  York  and  American 
Stock  Exchange  companies  plus  800  Over-the-counter 
companies.  Users  can  recall  Wall  Street  Journal,  Barrons', 
and  Dow  Jones  News  Retrieval  stories  by  stock  symbol  and 
other  news  categories.  PMS  features  easy-to-use  screen 
data  entry  for  buys,  sells  and  cash  transactions.  A  complete 
year-to-date  transaction  audit  trail  and  portfolio  summary 
report  are  standard.  The  system  provides  a  graphic  display  of 
historical  prices  and  a  printed  copy  of  news  stories,  historical 
prices  and  the  graphic  displays. 

The  Dow  Jones  Portfolio  Management  System  runs  on  the 
Commodore  Pet  model  2001  microcomputer  with  32K 
memory  or  the  model  4032  system.  A  Commodore  model 
4040  or  8050  dual  disk  drive  is  required  for  operation. 

Because  each  program,  modem  and  host  system  are 
unique,  it  would  be  impossible  to  describe  all  in  detail,  so  let's 
take  a  look  at  what  it  takes  to  use  a  Commodore  8010 
modem,  Orion,  and  The  Source.  To  use  the  modem,  it  is  only 
necessary  to  have  it  connected  via  a  cable  from  the 
computer's  IEEE-488  port,  either  directly  or  from  another 
peripheral.  Then  load  and  run  the  Orion  program.  Orion  will 
prompt  you  with  a  selection  to  enter  the  time  and  date.  These 
are  optional,  so  the  user  can  just  type  B  for  Begin. 

You  will  then  be  shown  options  to  Converse,  Full  Converse, 
Receive  or  Send  Files,  Directory,  Print  a  Spooled  disk  file. 
Set  Duplex,  or  Quit. 

Next,  select  option  #1 ,  Converse,  and  dial  the  number  of 
the  host  computer  in  your  city  (a  local  call)  and  place  the 
telephone  handset  in  the  modem.  In  a  few  seconds  the  host 
computer  will  respond  with  its  identification  and  will  prompt 
you  to  enter  the  name  of  the  particular  system  you  want  to 
access  to.  It  then  asks  for  your  ID  number  or  account  number. 
Once  that's  done,  you  can  request  any  service  available. 

During  this  time  you  can  save  what  is  going  on  between  the 
host  system  and  the  Pet/CBM  onto  disk  or  print  individual 


10/01/81   09:29:34 


Elapsed: 


please  type  your  terminal  identifier 

-1173-033- 

please  log  in:  sourcel0;+ 

remote:  call  connected 
Primecom  Network  System  10 

Please  Sign  On 
>id  xxxXXX 

Welcome  to  System  10 
On  At  14:30  10/01/81 
Last  On  At  14:26  09/29/81 


Prime  System  2.9H(10) 


***************************  It's  New!   ************************* 

*  "Take  Care  of  Yourself,"  Dr.  Vickery's  * 

*  Home  Medical  Guide  Is  Now  On  Line! INFO  CARE   * 

***************************************************************** 

The  "Indicator  Digest" 

on  what  to  do  with  your  money DATA  COMMENT 


Commands:  1.  Converse 

2.  Full  Converse 

3.  Receive  File 

4.  Send  File 


5.  Directory 

6.  Print  SPOOL 

7.  Set  Duplex 

8.  Quit 


Selection  ?  1 


Sample  output  from  The  Source 


transmitted  screens.  The  disk  files  can  later  be  printed,  if 
necessary  for  a  permanent  record  of  the  transaction.  The 
figure  is  a  sample  view  of  a  session  on  The  Source.  It  shows 
the  power  inherent  using  this  type  of  information  source. 

The  first  lines  show  the  response  of  the  host  system  and 
the  log-on  procedure.  The  next  few  lines  provide  information 
on  new  services  available  on  the  system.  At  the  '>'  prompt, 
"upi"  was  entered  by  the  user  to  gain  access  to  the  UPI 
news  service.  After  that,  national  business  news  was 
requested,  and  scanning  forward  through  the  headlines  of  the 
stories  was  available.  From  that  point,  the  system  responded 
with  the  stories  selected.  That's  all  there  is  to  it. 

The  user  could  just  have  easily  asked  to  read  the  mail, 
made  airline  reservations  or  checked  other  news  categories.  □ 
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NEVADA 


p 


>149<*> 

/  DISKETTE  AND  MANUAL  / 


•  Uses  CP/M  or  MP/M  operat- 
ing system  to  work  with  TRS-80, 
Apple's  with  softca  rd.  North  Star, 
Superbrain,  Micropolis,  and 
many  other  microcomputers. 
Needs  a  minimum  of  16K  of 
RAM.  Uses  single  density  8" 
or  S'/i"  diskette. 


o 


Edition  II  of  Nevada  COBOL, 
subset  of  ANSI-74,  features: 
Copy  statement  for  library  handling. 
CALL. .USING.. .CANCEL. 
PERFORM. ..THRU. ..TIMES... 
UNTIL...  Paragraph  or  section  names. 
IE. .NEXT  SENTENCE. ..ELSE... 
NEXT  SENTENCE  AND/OR 
<  =  >  NOT. 

GO  TO. ..DEPENDING  ON. 
Unique  easily  understood  diagnostic 
error  messages. 
Interactive  ACCEPT/DISPLAY... 
RELATIVE  (random)  access  files. 
Sequential  files  both  fixed  and 
variable  length. 

DISPLAY,  16-bit  binary  or  packed 
decimal  (COMP-3)  data  types  with 
up  to  18-digit  accuracy. 
INSPECT.. .TALLYING...  REPLACING. 
ADD,  SUBTRACT,  MULTIPLY, 
DIVIDE,  GIVING,  ROUNDED,  ON 
SIZE  ERROR. 

Generates  optimized  8080  machine 
language  at  up  to  500  statements 
^per  minute. 


% 


WE  WELCOME  C.O.D's 


ELLIS  COMPUTING 

SOFTWARE  TECHNOLOGY 

600  41st  Avenue 

San  Francisco,  CA  94121  (415)  751-1522. 

CP/M.  MP/M  and  TRS-80  are  registered  TM's  of  Digital  Research  and  Tandy  Corporation. 


v£a 

€3 
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ECT 


TM 


A 


Building  Blocks 

for  Microcomputer 

Systems,  Dedicated 

Controllers  and 

Test  Equipment 


RM-10  S-100 
RACK  MOUNT 
CARD  CAGE 

ECT's  RM-10  is  a  rack  mount  10  slot  Card  Cage  with 
Power  Supply,  consisting  of  an  ECT-100  rack  mount 
Card  Cage  (19"W  x  12.25"H  x  8"D),  the  MB- 10  Mother 
Board  (with  ground  plane  and  termination)  all  10 
connectors  and  guides  and  the  PS-15A  Power  Supply 
(15A@8V,  1.5A@  ±  16V).  $295.00 


Specializing  in  Quality  Microcomputer  Hardware 
Industrial  •  Educational  •  Small  Business  •  Personal 
Card  Cages,  Power  Supplies,  Mainframes,  CPU's, 
Memory,  110,  OEM  Variations 

ELECTRONIC  CONTROL  TECHNOLOGY 

763  Ramsey  Ave.,  Hillside,  NJ  07205  (201)  686-8080 


CIRCLE  INQUIRY  NO.  31 


INTERFACE  AGE  49 


POWER  IN 

YOUR  POCKET 

by  Bob  McElwain 


The  Pocket  Computer  Goes  to  School 

When  electronic  calculators  first  appeared  in  classrooms, 
some  teachers  objected  strongly.  They  claimed  students 
would  never  learn  fundamental  calculating  skills.  While  the 
debate  raged,  creative  teachers  worked  overtime  to  implement 
the  use  of  calculators.  I  remember  a  chemistry  teacher  who 
lamented,  "Now  they'll  never  learn  how  to  use  a  slide  rule." 
Today  I  don't  know  where  to  go  to  buy  that  slide  rule 
youngsters  were  supposed  to  learn  to  use. 

I  anticipate  another  explosion:  Students  with  handheld 
computers  will  soon  descend  on  schools.  Radio  Shack's 
TRS-80  Pocket  Computer  is  readily  available;  Sharp,  Quasar 
and  Panasonic  are  here;  others  are  coming.  Already,  creative 
teachers  are  implementing  the  use  of  handheld  computers 
in  classrooms. 


The  One  Stop 
Peripheral  Repair  Center 

Independent  Peripheral  Services  is  a  depot  repair 

facility  comprised  of  qualified  technicians  ready 

to  solve  your  maintenance  problems. 

Floppy  Disk  Drives  Serviced 


Memorex 

Remex 

MPI 

Shugart 

PerSci 

Siemens 

Pertec 

Wangco 

Call  Today  For  A  Quote 
(213)991-9440 

Two  week  turnaround 
with  90  day  warranty  on    repairs 


We  Stand  Behind  The 
Peripherals  We  Repair 

Independent  Peripheral  Services 
31316  Via  Colinas,  Suite  101 
.  Westlake  Village,  CA  91362 
(213)991-9440 
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In  science  laboratories,  for  example,  some  experiments 
require  tedious  calculations  before  conclusions  can  be 
drawn.  Although  it's  important  to  know  how  to  perform  these 
calculations,  erroneous  computation  can  defeat  the  purpose 
of  the  experience.  Teachers  are  providing  programs  in 
handheld  computers  for  student  use.  Attention  is  focused 
where  it  belongs— on  understanding  the  principles  involved. 

Some  mathematics  teachers  find  the  experimental  approach 
used  in  science  of  great  value  in  mathematics  classrooms. 
Experiments  in  probability  come  to  mind.  There  are  others  in 
which  data  are  gathered  to  derive  a  formula. 

Innovative  teachers  use  handheld  computers  in  business 
education.  In  shop  classes,  they're  useful  in  extended 
calculations  often  ignored  because  of  difficulty.  In  the  social 
sciences,  simulations  are  included  that  were  previously 
omitted  due  to  messy  calculations.  The  computer  is  used  as 


Programming  and 

mathematical  skills  can  be 

developed  hand  in  hand. 


calculator,  monitor  and  guide.  To  the  extent  data  are 
gathered,  the  computer  handles  statistical  analysis. 

An  exciting  opportunity  exists  with  handheld  computers:  to 
develop  computing  skills  along  with  mathematical  skills.  Each 
supports  the  other  nicely.  A  not-so-simple  program  can  be 
written  to  solve  the  general  quadratic  function.  The  computer 
can  then  be  used  to  verify  paper  and  pencil  efforts.  Program- 
ming and  mathematical  skills  can  be  developed  hand  in  hand. 

Students  are  usually  interested  in  finding  if  their  results  are 
correct.  If  a  result  is  incorrect,  it's  always  difficult  to  convince 
them  to  find  where  and  why  they  went  astray.  One  reason  can 
be  the  size  of  the  task.  If  the  solution  to  a  problem  fills  half  a 
page,  it's  a  challenge  to  check  all  of  it.  A  computer  program 
that  provides  intermediate  results  can  be  extremely  useful. 
When  students  are  shown  a  specific  part  of  their  work  that  is 
incorrect,  they're  more  willing  to  seek  the  source  of  the  error. 

Readers  who  have  interesting  pocket  computer  applications 
utilized  in  their  classroom  are  invited  to  send  in  their  ideas. 
We'll  share  some  of  them  in  this  column. 

Solving  equations 

It's  unrealistic  to  ask  students  to  solve  an  equation  such  as 
Y  =  ■y'HX5  -  7v^X3  +  5  sf~37  with  pencil  and  paper.  Far 
too  much  time  will  be  spent  in  nonproductive  computation. 
Yet  it's  misleading  to  allow  students  to  leave  a  classroom 
believing  that  Y  =  X5  -  1  is  a  typical  fifth  order  function.  Most 
functions,  derived  in  the  real  world,  have  distinctly  non-elegant 
solutions.  If  handheld  computers  are  used,  no  problem  of  this 
type  is  off  limits.  Let's  examine  a  simple  program  that  could 
be  used  to  solve  the  above  and  any  polynomial  function  of  the 
fifth  degree  or  less. 

It's  possible  to  write  a  program  to  solve  such  functions 
directly,  at  least  within  certain  bounds.  But  for  student 
understanding,  begin  with  a  program  that  first  provides  the 
information  required  to  plot  the  function.  Provide  another  to 
find  a  specific  root.  This  format  provides  a  better  view  of 
what's  happening,  than  a  complete  solution  buried  within  the 
computer.  The  following  program  for  the  Sharp  or  TRS-80 
pocket  computer  is  written  according  to  the  above  design. 

The  first  segment  of  the  program  provides  for  entry  of  the 
coefficients  and  constant  term,  any  of  which  may  be  0.  If  A  = 
0,  a  fourth  order  function  can  be  dealt  with. 

The  design  of  Plot,  the  second  segment,  provides  for  the 
entry  of  a  starting  point,  such  as  X  =  0,  an  increment 
(perhaps  one)  and  a  limit  or  maximum  value  for  the  function, 
beyond  which  computation   is   meaningless.   The   program 
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computes  values  of  the  function  in  one  direction  along  the 
X-axis,  until  its  value  exceeds  the  limit  entered.  Then  values 
are  computed  from  the  starting  point  in  the  opposite  direction. 

This  change  of  direction  can  be  accomplished  manually  by 
restarting  at  line  120.  If  this  is  to  be  the  pattern  of  use,  all 
code  related  to  reversal  can  be  omitted.  There  is  no  logical 
exit  from  this  segment.  An  exit  can  be  added  by  setting  a 
counter.  When  the  counter  is  two,  X  has  been  incremented  in 
both  directions.  Exit  to  Solve. 

From  a  sketch  of  the  curve,  good  starting  points  for  each 
root  can  be  determined.  The  routine  used  in  Solve  depends 
upon  approaching  a  root  from  a  value  of  X  that  gives  a  positive 
value  for  the  function. 

Since  Y  is  computed  in  three  different  places,  I  used  a 
subroutine  beginning  at  line  500.  If  you're  not  acquainted 
with  the  notation,  clear  the  parentheses.  You'll  find  the  result 
is  Y  =  AX5  +  BX4  +  CX3  +  DX2  +  EX  +  F.  Higher  order 
functions  can  be  solved  by  changing  this  line  of  code  and 
adding  input  statements  for  additional  coefficients  required. 

When  the  program  has  been  loaded,  type  RUN  and  enter 
the  coefficients  and  constant  term.  Values  of  the  function 
will  then  be  computed  and  displayed.  Use  this  output  to  plot 
the  function. 

When  the  sketch  is  complete  and  starting  points  have  been 
determined  "RUN  300"  for  Solve.  The  function  must  be 
positive  at  a  starting  point.  The  increment  must  be  selected 
so  that  X  is  increased  or  decreased  in  the  direction  of  the 
root.  An  increment  of  one  usually  works,  but  a  smaller 
increment  will  be  required  for  some  functions. 

Pocket  exchange 

If  you  bought  a  pocket  computer  from  Radio  Shack,  you're 
entitled  to  a  free  subscription  to  the  TRS-80  Microcomputing 
News.  Each  month,  one  section  is  devoted  to  the  TRS-80  PC. 
If  the  salesperson  who  assisted  you  did  not  arrange  for  your 
subscription,  send  a  copy  of  your  receipt  of  purchase  to 
Editor,  Box  291 0,  Fort  Worth,  TX  761 01 .  You  should  receive 
a  full  year  subscription  free... 

Foy,  Inc.  has  announced  a  Planning  Pocket  Computer  for 
extruders.  Loaded  with  their  program,  the  TRS-80  PC 
calculates  "optimum  extrusion  press  practices."  It's  designed 
for  use  by  the  press  foreman,  to  determine  the  best  way  to 
handle  last  minute  demands.  I  know  nothing  about  extrusion 
processes  or  this  program,  but  the  program  description  is 
impressive.  For  further  information,  contact  Foy,  Inc.,  205 
College  St.,  Farmersville,  TX  75031,  (214)  782-7282. □ 


Listing 

10: 

PRINT 

"COEFFICIENTS" 

-  Get 

coefficients  and  constant 

20: 

INPUT 

"A=";A 

30: 

INPUT 

"B=";B 

40: 

INPUT 

"C=";C 

50: 

INPUT 

"D=";D 

60: 

INPUT 

"E=";E 

70: 

INPUT 

"F=";F 

-  Begi 

n  PLOT  routine 

100: 

PRINT 

"PLOT" 

-  Get 

limit,  max  value  of  F(X), 

beyc 

>nd  which  computation  ends 

110: 

INPUT 

"LIMIT?  ";L 

-  Get 

starting  point  for  plot 

120: 

INPUT 

"START  AT  X  =  ";X 

-  Hole 

start  point  for  reverse 

130: 

M=X 

NEW  TARBELL 
S-100  CPCI/IO  BOARD 


Z-80™  will  run  at  2  or  4  Mhz 

2  RS-232  Serial  I/O  ports 

Powerful  Memory  Management 

Programmable  Timer 

Full  masked  priority  interrupts 

Has  everything  needed  for  MP/M" 

6  month  full  warranty 


Z-80  is  a  trademark  of  Zilog  Inc. 

MP/M  is  a  trademark  of  Digital  Research 


950  Dovlen  Place,  Suite  B 
Carson,  CA  90746 
Phone  (213)  538-4251 


CIRCLE  INQUIRY  NO.  84 


IAS  and  CP/M™ 

Our  Integrated  Accounting  System  (IAS)  has  always  been  a  good  value,  but 
wait  until  you  see  the  latest  version.  And,  it's  now  available  for  the  CP/M™ 
operating  system,  too.  Some  of  the  features  include: 

Custom  Chart  of  Accounts  with  a  more  flexible  numbering  system  and  25 
character  account  names.  Improved  financial  reports,  including  an  Income 
Statement  with  percent-of-sales  figures.  An  expanded  and  more  flexible  check 
register.  Expanded  account  names  in  AR  and  AP.  AR  incorporates  a  modified 
open-item,  balance-forward  account  system  with  invoicing  and  statements. 
AP  has  a  more  flexible  check  writing  program  as  does  the  PR  subsystem.  The 
GL,  AP  and  PR  check  writing  programs  all  are  formatted  for  the  same  NEBS 
checks  so  you  don't  need  three  different  types  of  checks.  The  AR  invoicing  and 
statement  programs  are  also  formatted  for  NEBS  forms.  All  programs  use  our 
exclusive  Skip-Sequential  file  structure  for  improved  speed  and  disk  effi- 
ciency. The  user's  manual  has  been  expanded  and  includes  sample  printouts 
from  most  programs,  and  is  written  for  the  non-programmer. 

The  General  Ledger  is  $  1 50.00  and  may  be  used  as  a  stand-alone  system.  The 
AR,  AP  and  PR  subsystems  require  the  GL  subsystem  for  proper  operation,  GL 
plus  one  subsystem  is  $250.00;  GL  plus  two  subsystems  is  $325.00  and  the 
complete  package  is  $395.00.  NOTE:  the  new  IAS  requires  a  24  *  80 
cursor-addressable  terminal,  48K  of  memory  and  one  8"  or  two  5'A"  disk 
drives.  CP/M™  users  must  have  the  SoHo  Group's  Matchmaker,  which  we 
will  provide  free  to  the  first  1 00  buyers  of  the  complete  IAS  package  ($  11 0.00 
value).  Matchmaker  may  otherwise  be  ordered  with  any  IAS  subsystem  for 
$75.00. 

The  IAS  operator's  manual  may  be  purchased  for  $25.00  (credited  towards 
purchase).  Please  specify  8"  SD  (soft  sectored)  or  5  V<"  North  Star  disk  and 
CRT  type  when  ordering. 

CP/M  is  a  registered  trademark  of  Digital  Research. 


XT  A 

l[ master  charge] 


ECOSOFT 

P.O.  Box  68602 

Indianapolis.  IN  46268 

(317)  283-8883 
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CIRCLE  INQUIRY  no.  30         iNTERFACE  AGE  51 


-  Get  increment,  amount  by  which 
X  wi 1 1  be  i  ncreased 

140:  INPUT  "INCREMENT  BY?  ";K 

-  Start  routine  here.   Go  sub 
for  value  of  function 

150:  GO  SUB  500 

160:  PRINT  "X=";X;"  Y=";Y 

-  Get  next  X 
170:  X=X+K 

-  Is  function  beyond  limit? 
180:  IF  ABS(Y)<L  THEN  150 

-  Now  increment  in  opposite 
direction  from  initial  start 

190:  K=-K 
200:  X=M 

-  No  exit  from  this  segment 
210:  GO  TO  150 

-  Begin  SOLVE  routine 
300:  PRINT  "SOLVE" 

-  Get  accuracy  required 

310:  INPUT  "ACCURACY  REQUIRED?  ";L 

-  Get  starting  point  for  a 
particular  root 

320:  INPUT  "START  AT  X  =  ";X 

-  Increment  in  direction  of  root 
330:  INPUT  "INCREMENT  BY?  ";K 

-  Get  value  of  function.   If 
negative,  routine  will  fail 

340:  GO  SUB  500 

350:  IF  Y>Q  THEN  390 

360:  PAUSE  "F(X><0  AT  X  =  ";X 

370:  PRINT  "TRY  AGAIN!" 

380:  GO  TO  320 

-  Start  routine.  Get  Y  value 
390:  GO  SUB  500 

-  Get  next  X 
400:  X=X+K 

-  If  function  negative,  have 
passed  root 

410:  IF  Y>0  THEN  390 

-  Get  previous  value  of  X 
420:  X=X-2*K 

-  Disp.lay  approximation 
430:  BEEP  1:  PAUSE  "X=";X 

-  Decrease  increment 
440:  K=K/10 

-  If  K<L,  accuracy  achieved 
450:  IF  ABS(K)>=L  THEN  390 

460:  BEEP  5:  PRINT  "FINAL  X  IS  ";X 

-  Return  for  next  starting 
point.   No  exit  this  segment 

470:  GO  TO  320 

-  Subroutine:  EVALUATE  FUNCTION 
500:  Y= ( ( ( (A*X+B)*X+C)*X+D)*X+E)*X+F 
510:    RETURN 

520:    END 


Sample  run 

Solve:  Y  =  Xs  -  7X4  -  1 8X3  +  1 26X2  +  45X  -  31 5 


COEFFICIENTS 

A=?  I 

B=?  -7 

C=?  -18 

D=?  126 

E=?  45 

F=?  -315 

PLOT 

LIMIT?  999 

START  AT  X  =  0 

INCREMENT  BY?  1 

X=0.  Y=-315. 

X=l.  Y=-168. 

X=2.  Y=55. 

X=3.  Y=l44. 

X=4.  Y=-39- 

X=5.  Y=-440. 

X=6.  Y=-693. 

X=7.  Y=0. 

X=8.  Y=2989. 

X=o.  Y=-315. 

X=-l .  Y=-224. 

X=-2.  Y=99- 

X=-3-  Y=360. 

X=-4.  Y=-l43. 

X=-5.  Y=-2640. 

SOLVE 

ACCURACY  REQUIRED?  .0001 

START  AT  X  =  2 

INCREMENT  BY?  -1 

X=2. 

X-1.8 

X=l .74 

X-1.733 
X=l . 7321 

FINAL  X  IS  1.7321 

START  AT  X  =  3 

INCREMENT  BY?  1 

X=3. 

X=3.8 

X=3.87 

X=3.872 

X=3.8729 

FINAL  X  IS  3.8729 


Two  other  solutions,  not  shown,  are  the  negative  of  the 
above:  X  =  -  1 .7321  and  X  =  -  3.8729.  The  fifth  root, 
X  =  7,  can  be  identified  in  the  points  to  be  plotted. 
Integral  roots  can  only  be  approximated  by  "Solve". 
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Now  a  microcomputer 
financial  planning  program 
so  advanced  it's  like  having 
a  main  frame  on  every  desk. 


Introducing  FPL™ 

FPL  is  the  remarkable  new 
Financial  Planning  Language 
software  that,  for  the  first  time, 
turns  the  microcomputer  into 
the  most  sophisticated 
financial  planning  tool. 

FPL  is  comprehensive. 

Incredibly,  FPL  is  com- 
parable in  capabilities  to 
Autotab™  and  other  success- 
ful packages  previously 
available  only  on  main  frame 
computers. 

With  FPL,  you  can  plan, 
analyze,  project,  track  and 
control  an  enormous  num- 
ber of  business  variables 
with  a  single  microcom- 
puter program. 

FPL  can  perform 
such  functions  as  Profit 
and  Loss  Forecasts, 
Budget  Planning  and 
Consolidation,  Acquisi- 
tion or  Merger  Analy- 
sis, Capital  Investment 
Analysis,  Product  Line 
Planning  and  many  more. 

Unique  features  include 
the  handling  of  complex 
rules  that  are  necessary  with 
varying  tax  rates  and  the 
conditional  handling  of  in- 
vestment tax  credits. 

With  FPL,  you  can  pre- 
view the  results  on  the  screen 
and  then  use  the  powerful 
report  generator  to  produce 


presentation-quality  financial 
reports  directly. 

FPL:  an  alternative  to 
time-sharing. 

FPL  gives  you  the  same 


conversational  ease  of  time- 
sharing, enhanced  with  a 
screen-oriented  Decision 
Support  System,  with  none 
of  the  runaway  costs.  You  are 
able  to  try  many  more 
alternatives,  examine 
many  more  options,  and 
better  understand 
models. 
Priced  at  only  $695,  FPL 
gives  you  improved  service 
and  reduces  costs. 

FPL  runs  on  most  small 
business  computers  with 
CP/M®  or  similar  operating 
systems. 

Get  full  support 
from  Lifeboat. 
FPL  is  brought  to  you 
exclusively  and  supported 
completely  by  Lifeboat  Asso- 
ciates, world's  largest  com- 
puter software  marketer.  For 
more  information  about  this 
revolutionary  financial  plan- 
ning package  and  how  you 
can  profit  from  it,  send  us 
the  coupon  below. 


Mail  coupon  to:  Lifeboat  Associates,  1651  Third  Ave., 
NY,  NY  10028.  Or  call  (212)  860-0300. 

I 
I 

I 
I 


□  Please  send  me  more  information  on  FPL. 

□  Please  send  me  a  free  Lifeboat  catalog. 

Name Title 


Company 

Street 

City 

FPL  is  a  trademark  of  Information  Access 
CP/M  is  a  trademark  of  Digital  Research,  I 


-State  _ 


_Zip_ 


Autotab  is  a  trademark  of  Capex  Corporation 


Lifeboat  Associates 
1651  Third  Ave. 
New  York,  N.V.  10028 
Tel:  [212)  860-0300 
Telex:  640693  (LBS0FT  NVK) 
TWX:  710-581-2524 


Liteboat  Inc. 

OK  Bids..  5F 

1-2-8.  Shiba-Daimon 

Minato-ku.  Tokyo.  105  Japan 

Tel:  03-437-3901 

Telex:  2422723  (ASRTV0J) 


LIFEBOAT  WORLDWIDE  offers  you  the  world's  largest  library  ol  software.  Contact  your  nearest  dealer  or  Lifeboat: 

Lifeboat  Associates  GmbH  Intersoff  GmbH 

P0  Box  168.  Aegeiistrasse  35  Schlossgartenweg  5 

CH  6340  Baar,  Switzerland  D-80451smaning,  W.  Germany 

Tel-  042-31-2931  Tel:  089-966-444 


Lifeboat  Associates,  Ltd. 
P0  Box  125 

London  WC2H9LU,  England 
Tel:  01-836-9028 


Telex:  893709  (LBSOFTG) 


Telex:  865265  (MIC0  CHI 


Telex:  5213643  (IS0FD) 


Lifeboat  Associates,  SARL 

10.  Grande  Rue  Charles  de  Gaulle 

92600  Asnieres.  France 

Tel:  1-733-08-04 

Telex:  250303  (PUBLIC  X  PARIS) 


lifeboat  Associates 


Software  with  full  support 
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CIRCLE  INQUIRY  NO.  49 


INTERFACE  AGE  53 


Print  neatiy, 
so  we  know 

WHERE  TO  SEND 
\OUR  CHECK. 


|"  "™  *"  "PLEASE  PR  INT:  THIS  IS  YOUR  SHIPPING  LABEL)  j| 

FROM:  Nome 
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Buying  new  software  is  the  pits, 
isn't  it? 

You  read  an  ad  and  it  sounds 
terrific,  so  you  ask  around,  then  buy 
the  manual. 

So  far,  so  good— so  you  spring 
several  hundred  dollars  for  the 
package. 

And  it  does  exactly  what  they 
said.  But  to  get  exactly  what  you 
want,  you're  going  to  have  to  change 
the  way  you  run  your  business.  Or 
go  through  so  much  hassle  that 
you're  not  sure  it's  worth  it. 

So  you  grit  your  teeth  and  suffer, 
or  put  it  on  a  shelf  to  gather  dust. 

Sounds  familiar,  doesn't  it? 

But  there  is  at  least  one  known 
exception:  an  exceptional  DBMS 
called  dBASE  II. 

For  database  fans,  an  offer 
you  shouldn't  refuse. 

dBASE  II  is  the  only  high- 
performance  j^lational  Database 
Management  System  for  micros. 
And  it's  the  only  DBMS  that  can 
help  you  get  the  DBMS  that's  right 
for  you,  no  matter  which  DBMS 
you  may  want.  Here's  how: 

If  you  have  a  48k  micro  with 
CP/M,  send  us  its  model  number 
and  the  size  of  your  drives  along 
with  $700  (CP/M  86  version  soon— 
call  if  you  can't  wait). 

We'll  send  you  a  copy  of  dBASE  II 
that  you  can  run  on  your  system, 
solving  your  problems  your  way, 
for  30  days.  Then  just  send  every- 
thing back  and  we'll  return  your 
money,  no  questions  asked. 

During  that  30  days,  you  can  find 
out  how  much  a  real  database 
management  system  can  do  for  you. 
How  it  will  affect  your  operations. 
Exactly  what  you  want  done.  And 
precisely  how  you  want  to  do  it. 

Then  even  if  you  go  for  some 
other  system,  you'll  be  an  informed 
buyer. 

And  it  never  hurts  to  know  what 
you're  doing. 


IBM  just  caught  up. 
So  can  you. 

With  dBASE  II,  you'll  get  the 
same  kind  of  system  for  your  micro 
that  IBM  introduced  a  few  months 
ago  for  their  mainframes. 

It's  a  relational  DBMS,  and  that 
makes  it  different  from  any  other 
micro  system  you've  ever  seen. 

In  a  relational  database,  the  data 
is  organized  as  simple  tables,  with 
records  as  the  rows  and  the  data 
fields  as  the  columns,  much  like  your 
data  is  organized  now.  Data  rela- 
tions are  logical,  so  that  you  can 
zero  in  on  the  specific  information 
you  want  without  knowing  a  thing 
about  the  pre-defined  sets,  pointers 
or  other  cumbersome  structures  of 
hierarchal  and  network  DBMS's. 

And  unlike  file  management 
systems,  dBASE  II  gives  you  pro- 
gram and  data  independence.  You 
can  change  your  database  structure 
without  re-entering  your  data  and 
without  reprogramming,  or  change 
some  or  all  of  your  programs  with- 
out touching  your  database.  And 
the  same  database  can  be  used  for 
any  number  of  different  applications. 

dBASE  II  is  a  stand-alone 
applications  development 
system. 

You  don't  need  an  extra  support 
language,  because  dBASE  II  comes 
with  its  own  Applications  Devel- 
opment Language  (ADL).  With  ADL, 
you  can  use  simple  English-like 
statements  to  manipulate  your  data, 
or  use  built-in  structured  constructs 
to  prepare  sophisticated  applica- 
tions packages.  It's  simple  and  easy 
to  use,  yet  extremely  powerful. 

You  create  a  new  database  and 
start  using  it  in  a  minute  or  less. 
Just  type  CREATE,  then  respond  to 
system  prompts  to  name  the  file  and 
define  the  fields.  Now  enter  the  data. 

Add  data  to  an  existing  database 
instantly,  whether  your  file  has 
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10  records  or  10,000  records,  by 
typing  APPEND,  then  entering  the 
information. 

UPDATE,  MODIFY,  JOIN  and 
REPLACE  whole  databases  or 
individual  records  and  characters. 

Add  or  delete  fields  in  your  data- 
base structure  without  re-entering 
all  your  data. 

And  with  dBASE  II,  it's  easy  to 
get  information  out  once  you've  put 
the  data  in. 

Do  automatic  calculations  on 
fields,  records  and  databases  with  a 
few  keystrokes. 

Organize  months'  worth  of  data 
in  minutes  with  REPORT  (printing 
optional),  and  get  your  reports 
today  instead  of  tomorrow.  Use 
the  built-in  SORT,  with  single  or 
multiple  keys.  Or  INDEX  your 
data,  then  FIND  it  in  seconds,  even 
with  floppies. 

You  can  use  dBASE  II  inter- 
actively or  store  a  sequence  of  com- 
mands to  automate  your  accounting, 
billing,  mailing  lists  or  whatever 
data  you  have  to  manage. 

You'll  wonder  how  you 
managed  without  it. 

dBASE  II  is  the  most  powerful, 
easiest  to  use  DBMS  you  can  get  for 
a  micro. 

And  instead  of  poring  over  the 
manual,  you  can  run  it  hands-on, 
in-house  to  see  exactly  what  it  can 
do  for  you.  Try  it. 

What  have  you  got  to  lose?  We 
even  provide  the  label  so  you  can 
send  it  back. 

Ashton-Tate,  3600  Wilshire  Blvd., 
Suite  1510,  Los  Angeles,  CA  90010. 
(213)  666-4409. 
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INTERFACE  AGE  55 


Hardware  Evaluation 

CLK-24 

A  REAL-TIME 

CLOCK/CALENDAR 

MODULE 

by  Roger  H.  Edelson 


If  the  availability  of  a  real-time  clock  calendar  on  your 
S-100  bus  system  appeals  to  you,  you  might  consider 
the  CLK-24  board  from  Dual  Systems  Control  Corp., 
Berkeley,  CA.  In  addition  to  the  above  features,  the 
module  comes  complete  with  a  battery  backup  that 
provides  continuous  time  keeping  even  with  the 
computer  power  off.  It  is  guaranteed  to  operate  for  at 
least  one  year  without  battery  replacement. 

Dual  Systems  is  a  relatively  new  kid  on  the  S-100 
block,  having  started  by  making  a  very  reliable,  easy  to 
interface  A/D  converter.  The  company  has  now  added 
this  industrial  grade  clock  module  built  around  a  CMOS 
LSI  chip,  and  a  non-volatile  CMOS  memory  board.  This 
offering  is  in  keeping  with  their  other  cards— a  highly 
reliable,  Well  designed  and  well  produced  product. 

The  card  is  designed  to  operate  with  any  computer 
that  meets  the  IEEE  696  S-1 00  standard  and  features 
full  socketing  for  all  the  integrated  circuits,  switch 
selectable  I/O  port  addressing  and  a  gold  plated  edge 
connector  for  reliability.  The  board  has  been  flow- 
soldered,  and  all  the  feed-thru  holes  have  solder  fillets, 
contributing  to  the  board's  professional  appearance 
and  reliability.  The  solder  masking  is  excellent,  as  are 
the  board  labels— most  of  the  important  signal  lines 
that  appear  on  the  front  side  of  the  board  are  marked. 

The  CLK-24  is  designed  around  a  newly  available 
CMOS  LSI,  clock  chip  (MSM5832),  by  OKI  Semi- 
conductor that  features  an  extremely  low  standby 
current  drain,  enabling  one  year  of  life  for  the  batteries 
that  supply  the  standby  power.  The  integrated  circuit 
provides  both  time  keeping  (seconds,  minutes,  and 
hours— including  either  12  or  24  hour  format),  and 
calendar  (day,  month,  year,  and  day  of  the  week) 
functions.  The  clock  circuit  will  even  remember  to 
change  the  day  and  date  correctly  during  leap  year. 

The  clock  timing  is  controlled  by  a  32.768  kHz  tuning 
fork  resonator  with  a  normal  accuracy  of  less  than  +  20 
parts  per  million,  giving  a  timekeeping  error  of  less  than 
+  50  seconds  per  month.  The  frequency  of  the  clock 
oscillator  can  be  adjusted  by  an  onboard  trimmer  to 
adjust  the  overall  clock  accuracy.  The  module  also 
provides  jumper  selectable  interrupts  every  minute, 
second  or  1/1 024th  second.  These  intervals  may  be 
jumpered  to  any  of  the  eight  S-1 00  interrupt  levels. 

As  mentioned  previously,  the  board  is  I/O  mapped 
and  uses  two  consecutive  port  addresses  that  can  be 
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switch  selected  to  line  anywhere  within  the  256-port 
address  space.  The  timekeeping  and  calendar  func- 
tions/data may  be  accessed  very  easily  through  the 
use  of  either  assembly  language  (8080/Z-80/8085)  IN 
and  OUT  instructions,  or  by  the  Basic  INP  and  OUT 
commands.  To  guard  against  inadvertent  changing  of 
the  time,  the  board  is  equipped  with  switch  selectable 
write  protection.  The  rightmost  dip  switch  on  the  port 
address  selector  provides  this  feature  by  opening  the 
line  to  the  write  (WR)  pin  on  the  OKI  chip.  With  this  line 
open,  it  is  impossible  to  write  data  into  the  integrated 
circuit  under  normal  operating  conditions. 

As  there  are  instances  when  it  is  necessary  to  set 
the  time  (and  the  board  cannot  always  be  left  in  the  write 


Time/date  read  program 


REM 
REM 
REM 
REM 

REM 


AN  ARRAY  FCR  TINE  AND  DATE 
SET  NA.-ES  CF  CONTROL  AND  DATA  PORT 
LOOP  FOR  ALL  12  DIGITS  OF  INFO 
SET  LP  TO  READ  KTH  DIGIT  OF  DATA 
READ  DIGIT  AND  SAVE  IN  ARRAY 


1000'DIM  D(12) 
1010  CONTROL: 24 1:DTA= 240 
1020  FCR  1=0  TO  12 
103D  CUT  CONTROL,  I 
1040  D(  I  )=INP(DTA) 
105D  NEXT  1 
1055  CUT  CONTROL, 64 
1060  D(5).D(5)  AND  7 
107D  IF  D(5)>3   THENMS=" 
10B0  D(S)=D(S)  AMD  3 
1090  D(8)=D!8)  AND  3 
1100  PS="" 
1110  FCR  1=0  TO  12 
1120  PS  =  l-EXJ(D!l  ))  .  P$ 

1130  REM  NDTE  THAT  EACH  NEW  CHAR  15  ACOED  AT  LEFT  END  OF 
1140  NEXT  I 


:REM  SEND  "CLEAR"  CONTRCL  CCCE 
:REM   STRIP  12/24  HR  BIT  (BIT  3) 
ELSE  M$="AM"  :REM  CHECK  BIT  2  FOR  AM/PM 
:REM   STRIP  AM/PM  BIT  (BIT  2) 
:REM   STRIP  LEAP  YEAR  BIT 
:REM   SET  PRINT  STRING  TO  NULL 
:R£M  LOOP  THROUGH  ALL  DIGITS 
:REM  CONVERT  TO  ASCII  AND  ADD  TO  STRING 
STRING 


1150  FCR  1=  0  TO  D(6) 

1160  READ  DAY$ 

1170  NEXT  I 

1180REM     NOV  PRINT    DAY 


:REM     CO-NT    LP    TO  DAY  OF   WEEK 
:REM     READ  NAME   OF    EACH  DAY 
:REM     EXIT   WHEN  WE    REACH  THE    RIGHT    DAY 
NCNTH/DAY/YEAR 


1190    PRINT    DAYS,    MIDS(PS,3,2)    .    "/"    .   MIDS(PS,5,2)    .    "/"    »    LEFTS(P$,2) 

1200   REM     NOW  PRINT  KJLR:M1N:  SEC        AM/PM 

1210    PRINT   MIDS(PS,B,2)    *  ■":"    .    MIDS (PS , 10, 2 )    .    ":"    .    RIGHTS (PS , 2 ) ,    MS 

1220   RESTORE  :REM     RESET    READ  DATA 

1230   GOTO    1D20  :REM     READ  DATA  AND  TINE    AGAIN 

1240   DATA    "SLN","NCN","TUE5","V£D","TH-RS","FRr',"SAT" 


Time/date  set  program 


10  CCNTROL=241  :DTA= 

20  DIM   SET (12) 

3D  FOR    1=    2    TO    12 

40  READ  NESS 


,REM  PORT   AECRESSES 

:REM  ARRAY   TO  HXD  DATA 

:REM  LOOP    FCR  ALL    DIGITS    BUT    SECS 

:REM  READ  A   PRCNPT 


50  PRINT    NESS; 

60  INPUT    SET(l) 

70  NEXT     I 

BD  INPUT    "AVT>     (Y   OR  N)",A$ 

90  IF    AS="N"    THEN    SET ( 5  )  =  SET ( 5 ) 

100  FCR    1=    D    TO    12 

120  OUT    DTA,SET( I ) 

130  OUT    CONTROL, 16*1 

140  OUT    CONTROL,  64 

150  NEXT     1 

160  DATA    "M1N    1","M1N    1  0 "  ,  "HR    1 " ,  "HR    10 

17D  DATA    "DAY   OF    WK^     (SLN=0     ..    SAT=6)" 

180  DATA    "DAY    1 "  ,  "DAY    10",  "NO    1 "  ,  "NO   10 


:REM  PRINT    IT 

:REM    INPUT   ONE    DIGIT 

:REM  ASK    IF    AM  OR   PM 

:REM   SET    PM  BIT    TO  HOURS    DATA 
:RDM  LOOP    TO  WRITE    ALL    D1GIT5 
:REM  SEND  DIGIT    TO'DATA   PORT 
:REM  SEND  WRITE    CODE    ■,    CONTRCL    CODE 
:REM   5END    "CLEAR"    CODE 


:REM  DATA   FCR   TINE    PROMPTS 
;REM  DAY  OF   WEEK  PRCNPT 
"YR    l'V'YR    10"     :REM  DATE    PROVPTS 


Figure  1.  Basic  programs  for  reading/setting 
the  CLK-24 
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protected  mode),  the  designers  have  included  additional 
protection  features  in  the  design.  The  CLK-24  monitors 
the  S-100  power  supply  and  deselects  the  board  when 
the  power  starts  to  drop.  If  your  system  provides  the 
PWRFAIL*  (power  fail)  signal  listed  in  the  IEEE 
standard,  the  board  supports  the  protocol  established 
for  this  line  during  power  fail  conditions.  When  the  signal 
goes  high,  the  CS  (chip  select)  input  to  the  clock  chip 


is  deactivated,  protecting  the  time  data  from  inadvertent 
change.  Further  protection  is  built  in  by  designing  the 
board  so  that  data  can  be  written  to  the  clock  circuit 
only  after  the  proper  sequence  of  instructions  has  been 
executed.  In  this  way  a  single  random  OUT  instruction 
will  not  change  the  time/date  information. 

One  proof  of  all  these  protection  features  is  that,  as 
shipped,  the  timing  module  is  in  full  operation  with  the 


7 
8 

9 

10 
11 
12 


Func t  i  on 
Bi  ts 
C  C  C  C 
3    2    10 


0  0    0    0 

0  0    0    1 

0  0    10 

0  0    11 

0  10    0 

0  10    1 


0    110 

0  111 
10    0    0 

10  0  1 
10  10 
10  11 
110    0 


Data 
Type 


1       Seconds 

10  Seconds 
1   Mi  nu t  es 
10  Minutes 
1   Hours 
10  Hours 


Day  of 
Week 

1   Day 

10  Day 

1   Month 
10  Month 
1   Year 
10  Years 


Data 
Bi  ts 
D3  D2  Dl  DO 


B3  B2  BI  B0 

-  B2  BI  B0 
B3  B2  BI  B0 

-  B2  BI  B0 
B3  B2  BI  B0 
F  A/P  BI  B0 

-  B2  BI  B0 

B3  B2  BI  B0 

-  L  BI  B0 

B3  B2  BI  B0 

-  -  -  B0 
B3  B2  BI  B0 
B3  B2  BI  B0 


Data 
L  irni  t  s 
(Digi  t) 


Notes 


0-9 

0-5 
0-9 
0-5 
0-9 
0-2 


Seconds  are  reset 
to  zero  whenever 
a  wr  i  te  is  executed 
to  these  regi  s  t ers . 


0-6 

0-9 
0-3 

0-9 
0-1 
0-9 
0-9 


F=0  for  12  hour  format, 
F=l  for  24  hour  format. 
A/P=0  for  AM, 
A/P=l  for  PM 

0=Sunday  ..  6=Saturday 


L=l  for  Leap  year , 
Ot herwi se  L=0 . 


B0,B1,B2,B3  are  bits  of  binary  representing  the  digit  being 
read  or  written  to. 

F,  A/P,  and  L  are  status  bits  which  set  the  status  of  the 
clock  when  written,  and  allow  the  clock  status  to  be  determined 
during  a  read  cycle.  The  Data  Limits  do  NOT  include  these  status 
bits. 


Figure  2.  Explicit  description  of  control  codes 
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backup  battery  supply  in  place.  After  turning  off  my 
system  power,  and  checking  to  see  if  the  batteries  and 
their  clips  did  not  touch  the  next  board,  I  inserted  the 
CLK-24  into  the  S-100  bus  and  applied  system  power. 
Calling  up  Basic,  it  was  then  very  simple  to  use  the 
program  provided  to  read  the  board.  I  found  to  my 
delight  that  the  time  was  within  20  seconds  of  the 
correct  value.  The  simple  Basic  program  to  determine 
the  time,  date,  and  day  of  the  week  provided  in  the 
manual  requires  only  25  lines  and  will  read  the  informa- 
tion in  less  than  0.5  sec  (figure  1). 

Error  is  possible 

The  half-second  value  mentioned  above  is  quite 
critical.  If  it  is  exceeded,  there  is  the  possibility  of 
reading  the  time  incorrectly.  In  the  worst  case,  it  could 
be  off  by  one  hour.  This  potential  source  of  error  occurs 
if  the  time  changes  just  after  a  digit  has  been  read,  i.e. 
if  your  program  reads  the  clock  starting  with  tens  of 
hours  and  ending  with  minutes,  with  the  time  changing 
from  2:59  to  3:00  just  after  it  has  read  the  hours. 

In  this  case  the  time  will  be  incorrectly  read  as  2:00 
instead  of  2:59  or  3:00.  The  CLK-24  provides  circuitry 
to  circumvent  this  problem — a  monostable  latches  the 
value  of  time  during  a  read  for  approximately  0.5 
second.  Only  the  data  output  of  the  clock  circuitry  is 
held  for  this  half-second  interval  so  that  all  of  the 
readings  taken  during  this  period  will  be  consistent,  the 
internal  timekeeping  process  is  not  halted— and  the 
clock  accuracy  is  unimpaired. 

If  your  program  must  read  the  time  more  than  once 
per  second  (for  example,  if  the  control,  or  program 
function  is  looping  while  waiting  for  the  correct  time  to 
appear)  information  must  be  provided  to  the  clock  chip 
that  you  are  between  readings.  This  is  done  by  sending 
the  CLEAR  control  code  (OUT  base  addr  + 1 ,  64)  to 
the  board,  which  clears  the  monostable  and  allows  the 
clock  to  advance.  This  code  is  sent  whenever  the 
program  is  between  complete  date/time  readings.  If 
this  command  is  not  executed,  the  monostable  circuitry 
will  complete  the  half-second  timing  interval  allowing 
the  clock  chip  to  advance,  regardless  of  whether  or  not 
the  program  has  finished  reading  the  entire  time. 

A  complete  listing  and  description  of  the  control 
codes  is  presented  in  figure  2,  where  the  function  bits 
are  the  low  order  four  bits  of  the  control  register  which 
are  set  by  an  output  to  the  board  base  address  plus  1 . 
The  control  register  definition  is  shown  in  figure  3. 
Therefore,  to  read  the  1  hour  information,  the  program 
must  first  OUT  to  PORT  +  1  and  04H  code,  then  input 
the  value  by  doing  an  INP  from  the  PORT  address.  If  it 
was  desired  to  set  the  1  hour  value,  then  the  control 
operation  would  be  to  OUT  a  14H  code.  The  control 
codes  are  latched  into  a  74LS273  Octal  Register  by 
the  OUT  operation  (the  S-1 00  bus  signal  SOUT  is  used 
to  generate  the  latching  clock)  where  they  are  used  to 
determine  the  operation.  In  the  case  of  a  writing 
operation,  however,  the  data  must  be  sent  first  to  the 
board  base  address,  so  that  it  may  be  stored  in  the 
data  latches. 

The  most  significant  bit  of  the  control  register 
definition  is  labeled  HOLD  DISABLE.  This  bit  allows 
more  direct  user  control  of  the  clock  board  to  enable 
faster  reading  of  the  time/date  values.  This  permits 
the  computer  program  to  override  the  automatic  HOLD 
generation  and  wait  state  circuitry  included  on  the 
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board  when  required  by  assembly  language  interrupt 
driven  systems.  The  manual  states,  "This  is  only 
suggested  for  assembly  programs  that  are  interrupt 
driven  or  for  systems  that  cannot  tolerate  the  1 50  ^sec 
wait  states."  The  manual  even  presents  a  complete 
date/time  program  using  the  HOLD  DISABLE  pin;  in 
this  case,  the  data  is  read  twice  and  the  two  readings 
are  compared  to  see  if  the  time  had  changed  from  the 
first  to  the  second.  If  the  time  did  change,  the  procedure 
is  repeated  until  two  equal  values  are  obtained. 

The  CLK-24  is  delivered  as  a  fully  assembled  and 
tested  board  for  $250  with  the  timekeeping  enabled 
and  alkaline  batteries  installed.  For  those  users  who 
wish  a  longer  duration  backup  supply,  it  is  possible  to 
replace  these  batteries  with  nickel-cadmium  types  with 
a  minor  circuit  alteration.  To  modify  the  board  it  is  only 
necessary  to  replace  a  1 N4002  diode  with  a  1 00  ohm 
Va  watt  resistor.  After  this  replacement  is  made,  the 
CLK-24  will  automatically  recharge  the  batteries  when 
computer  power  is  on.  The  price  paid  for  this  conversion 


CONTROL  REGISTER 
(switch  address  +  1 ) 


D7— 

hold  disable 

D6— 

clear 

D5— 

X 

D4— 

write 

D3— 

B3 

D2— 

B2 

DI- 

B1 

DO— 

BO 

"X"  means  "unused" 


Figure  3.  Control  register  definition 


is  that  the  timekeeping  function  is  only  reliable  for  90 
days  between  charges,  which  is  certainly  sufficient  for 
most  uses. 

The  circuit  design  is  excellent,  generally  meeting  the 
specification  of  the  IEEE  S-100  bus  standard  with  only 
two  minor  exceptions.  In  the  case  of  the  two  port 
signals  SINP  and  SOUT,  the  allowable  current  sourced 
by  a  bus  receiver  is  exceeded  by  -0.3  ma— an 
insignificant  amount.  This  problem  occurs  because 
both  of  these  lines  are  unbuffered  and  drive  two 
circuits.  There  are  no  other  problems  with  the  rest  of 
the  board.  In  fact,  the  designers  have  even  included  a 
diode  in  series  with  the  main  S-1 00  power  line  ( +  8V.) 
to  protect  against  inadvertent  application  of  reverse 
polarity.  The  boards  manufactured  after  May  1981 
have  been  re-productized  to  place  the  dip  switch  that 
sets  the  port  address  and  the  write  protect  feature 
close  to  the  top  edge  of  the  board,  where  it  is  much 
more  accessible  than  previously. 

The  CLK-24  is  to  be  recommended  whenever  there 
is  a  requirement  for  automatic  entry  of  time/date 
information,  or  any  application  requiring  interval  time 
sequencing  plus  the  ability  to  continue  the  timekeeping 
function  even  when  the  main  power  is  off.  □ 
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Here's  how  we 
spell  relief: 

SpellStar. 


Are  you  tired  of  squinting  at  your 
video  screen  to  find  spelling  and 
typing  mistakes  in  your  word 
processing? 

Then  you  need  SpellStar — for 
prompt  relief  from  the  pain  and  dis- 
comfort of  proofreading. 

SpellStar  is  an  optional  addition 
to  WordStar™,  already  the  most  pow- 
erful and  versatile  word  processing 
software  on  the  market.  SpellStar 
catches  your  spelling  errors  and  typing 
mistakes  before  they  catch  you.  It  will 
save  you  inconvenience,  embarrass- 
ment, and  countless  hours  of  staring 
at  your  screen.  In  fact,  if  time  equals 
money  in  your  business,  it  won't  take 
long  for  SpellStar  to  pay  for  itself  in 
time  saved. 

Fast,  FAST  relief 

SpellStar  whizzes  through  your 
text  at  thousands  of  words  per  min- 
ute, comparing  what  you've  written 
with  its  20,000-word  dictionary-on-a- 
disk.  It  flags  every  word  not  in  its  dic- 
tionary, giving  you  three  choices. 
Change  the  word.  Leave  it  as  is.  Or 
leave  it  and  add  it  to  the  dictionary, 
and  it  won't  get  flagged  again.  You 
can  put  it  in  the  main  dictionary,  or 


just  as  easy,  create  your  own  supple- 
mental dictionaries  on  other  disks  for 
such  things  as  specialized  terms  and 
client  names. 

SpellStar  vs.  the  competition 

SpellStar  is  not  the  first  proof- 
reading software  on  the  market.  We 
just  made  sure  it  would  be  the  best. 

Other  programs  show  you  a  list 
of  apparently  misspelled  words  on 
your  screen,  separate  from  the  docu- 
ment. You  must  decide  what  to  do 
about  each  word  without  seeing  its 
context — and  that  can  be  confusing. 
But  SpellStar  actually  operates  within 
the  WordStar  program.  So  it  lets  you 
see  each  word  in  context  before  taking 
action.  It's  so  much  easier.  And  you're 
always  only  one  keystroke  from  full 
word-processing  capability. 

Other  programs  give  you  a 
20,000-word  dictionary.  But  we  com- 
pressed it  into  half  the  normal  disk 
space.  So  there's  much  more  space  for 
your  own  entries. 

Another  advantage  is  SpellStar's 
many  menus  and  prompts.  They're 
designed  to  keep  you  out  of  the  man- 
ual and  at  the  keyboard  as  much  as 
possible. 


More  help  on  the  way 

Once  we've  handled  your  word 
processing,  let  MicroPro  start  solving 
all  your  computing  problems — with 
our  software  solutions.  MailMerge™, 
another  WordStar  option,  makes  it 
easy  to  combine  files  to  produce  per- 
sonalized form  letters.  SuperSort™ 
takes  on  the  biggest  sorting,  merging, 
and  selecting  jobs.  And  DataStar™ 
handles  data  entry,  retrieval,  and 
update  with  tremendous  power  and 
precision. 

Okay,  so  how  do  you  spell  relief 
now? 

M-I-C-R-O-P-R-O. 


kfoPvo, 


INTERNATIONAL  CORPORATION 

1299  Fourth  Street,  San  Rafael,  California  94901 
(415)  457-8990;  Telex  340-388 

Contact  us  for  the  name  of  your 
nearest  dealer. 


Runs  on  most  Z80/8080/8085  microcomputers  with  CP/  M  (TM  of  Digital  Research),  48K,  and  terminal  with  addressable  cursor.  •  Also  available  for  the  Apple  Computer,  requires  Microsoft  SoftCard. 
Apple  Computer  is  a  registered  trademark  of  Apple  Computer.  Inc.  •  MicroPro  products  sold  only  through  authorized  dealers.  •  ©  1981  MicroPro  International  Corporation. 
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Assignment:  Benchmark. 


Apple  II  Plus 


Solid  Performance  and  Low  Price 


Apple  II  Plus 

Radio  Shack  TRS-80  Model  II 

Pertec  PC  2000 

DECstation  78 

Vector  Graphic  System  B 

Texas  Instruments  Model  771 

North  Star  Horizon 

Cromemco  System  Two 

Digital  Micro  Systems  DSC-2 
Data  General 
Alpha  Micro 
Ohio  Scientific 

*  Includes  both  compile  and  run  time 


C-3 

Accounts  Receivable 

Current  Price 

Time 

6:17.4 

$  4,330 

3:36.8** 

$  7,609 

6:04.3 

$12,470 

5:04.8* 

$10,495 

5:56.5 

$  8,995 

3:38.1 

$12,100 

1:57.7 

$  6,911 

2:48.0 

$  9,275 

to  be  covered  in 

future 

issues 

*  *  Program  optimized  by  Radio  Shack  ran  in  2;59.3 

by  Hillel  Segal 


With  the  wide  variety  of  computer  equipment 
available,  it  should  be  readily  apparent  that  each  micro- 
computer is  designed  for  a  special  range  of  tasks.  With 
the  huge  diversity  of  processors,  storage  systems, 
peripherals  and  software,  careful  assessment  of  needs 
is  crucial. 

The  Apple  II  Plus  has  a  very  attractive  entry-level 
price.  In  some  situations,  it  can  do  the  job  cheaply,  but 
if  purchased  for  an  application  for  which  it  was  not 
designed,  it  may  be  a  disappointment. 
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This  unit  is  the  eighth  system  to  be  evaluated  in  this 
series  of  tests  on  computers  priced  under  $15,000. 
The  Association  of  Computer  Users  also  sponsors 
tests  on  computers  in  other  price  ranges,  and  all 
reports  include  measurement  of  run  times  for  a  set  of 
programs,  a  survey  of  user  satisfaction  and  additional 
information  compiled  by  the  consultants  who  perform 
the  actual  tests. 

The  Apple  system  tested  included  48K  bytes  of 
memory,  two  single-density  minidiskette  drives,  a  9-in. 
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black  and  white  monitor,  keyboard  and  Centronics 
model  779  printer.  The  suggested  retail  price  of  $4,330 
is  the  lowest  of  the  computers  we've  looked  at  so  far. 
One  of  the  chief  strengths  of  this  system  is  that  the 
low  entry  price  does  not  exclude  some  expansion 
capabilities.  Apple  Computer  offers  superb  high  and 
low  resolution  graphics  built-in,  but  boards  with 
additional  memory,  high  speed  serial  interfaces,  clock/ 
calendar  cards,  hobbyist  gadgets,  and  many  other 
specialties  are  available  as  accessories. 

Additional  applications  possible 

One  frequently-added  card,  offered  by  Microsoft,  is 
the  Z80  softcard,  a  complete  processor  that  can  be 
teamed  with  CP/M  to  allow  the  entire  range  of  com- 
patible languages  and  applications  to  be  run  on  the 
Apple.  Floppy  disk  expansion  using  Apple  hardware  is 
limited  to  four  drives.  However,  hard  disk  storage  can 
be  supplied  by  other  vendors,  if  desired. 

Apple's  compact,  one-board  central  unit  holds  an 
eight-slot  motherboard  that  allows  up  to  eight  cards  for 
accessories  to  be  plugged  in. 

One  question  that  arises  from  the  vision  of  all  those 
accessory  devices  and  outside  vendors  is  this:  why  pay 
extra  money  to  add  a  Z80  softcard  or  hard  disk  storage 
for  an  Apple,  when  one  could  buy  a  Z80-based  hard 
disk  microcomputer  to  begin  with?  The  extras  are  fine 
options  for  those  who  already  own  Apples,  but  for  the 
prospective  buyer  this  plethora  of  peripherals  may  be  a 
mixed  blessing.  We  see  here  the  necessity  of  clearly 
defining  one's  needs  and  goals  before  purchasing. 

Performance  on  the  accounts  receivable  test,  the 
standard  benchmark  being   reported   in  this  series, 


was  mid-range  among  the  twelve  microcomputers 
tested  so  far  in  the  under-$1 5,000  price  range.  Since 
the  Apple  comes  in  at  the  low  end  of  the  price  range, 
it's  mid-range  performance  should  be  considered  a 
satisfactory  showing. 

The  test  program  itself  combines  arithmetic  and  disk 
storage  operations  in  a  manner  intended  to  simulate  a 
user  accounting  package.  Apple's  time  was  6  minutes, 
17.4  seconds  to  complete  the  exercise  and  display 
results  on  the  screen. 

Our  independent  consultants  noted  that  the  Apple 
operating  system  offered  good  support  for  assembly 
language  operations,  plus  PEEK  and  POKE  commands 
to  access  the  machine  directly  from  Basic.  However, 
they  felt  that  the  casual  programmer  might  be  con- 
fused by  the  necessity  to  issue  such  instructions  from 
Basic  often. 

The  consultants  expressed  one  reservation  about 
the  Basic  language  disk  access  procedure.  As  the 
system  is  implemented,  there  are  no  open  and  close 
file  statements;  rather,  there  is  a  somewhat  awkward 
method  using  print  statements  that  allow  only  one 
device  at  a  time  to  be  open  for  input/output. 

Apple  also  offers  Pascal,  Fortran,  and  an  educational 
programming  applications  language,  Pilot.  The  Pascal 
and  Fortran  packages  require  an  accessory  board 
containing  an  additional  16K  RAM.  All  require  a  disk 
drive,  unlike  Basic  on  the  Apple. 

Applications  software  is  available  in  abundance, 
thanks  to  the  computer's  popularity.  The  system's  best 
use  could  be  for  management  planning  or  personal 
finances— applications  that  do  not  require  large  storage 
capacity  or  a  great  deal  of  computing  power.  One  of 


Computers   Are    For   Everybody! 


How  to  Get  Started 
with  CP/M 

Carl  Townsend 

One  of  the  world's  most  popular  operat- 
ing systems  is  explained  in  simple 
terms.  Includes  a  handy  guide  on  shop- 
ping for  an  operating  system,  a  glossary, 
a  list  of  hardware  manufacturers  sup- 
porting CP/M  and  a  list  of  major  CP/M 


software. 

ISBN  0-918398-32-0 


$9.95 


Microsoft  Fortran 

Paul  M.  Chirlian 

Here  is  the  book  for  microcomputer 
users  who  want  to  implement  FOR- 
TRAN on  their  machines.  Even  if 
readers  have  never  used  FORTRAN  be- 
fore, they  will  be  writing  and  running 
FORTRAN  programs  almost  at  once. 
ISBN  0-918398-46-0  $14.95 


Write  or  call  for  free  catalog!  1-800-547-1842 

Most  bookstores  and  computer  stores  carry  our  books.  Call  us  on 
our  toll  free  number  and  we'll  tell  you  the  one  nearest  you. 


Computers  for 
Everybody 

Jerry  Willis  and  Merl  Miller 

This  fun-to-read  book  covers  all  the 
things  a  beginner  should  know  about 
computers.    It   explains   how   to   use  a 

*mjj|]JH)  computer,  how  to  buy  and  who  to  buy 
from,  and  which  are  good  and  which  are 
bad. 

ISBN  0-918398-49-5  $4.95 


32  BASIC  Programs  for 
the  Apple  Computer 

Tom  Rugg  and  Phil  Feldman 

Chock   full  of  programs  with  practical 
applications,    educational    uses,    games 
and  graphics,  each  of  the  32  chapters 
fully  documents  a  different  program. 
ISBN  0-918398-34-7  $17.95 

dilithium  Press     fHpl 
P.O.  Box  606  ^^ 

Beaverton,  OR  97075 
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AVANT-GARDE 
£REATIONS 


THE  ULTIMATE  IN  COMPUTER  AIDED 
INSTRUCTION  ZES  Create  lessons  in  any  sub- 
jects. No  programming  knowledge  necessary. 
ZES  is  not  a  language  but  a  completely  menu- 
driven  authoring  system  with: 

•  Hi-Res  Graphics 

•  Color  and  Animation 

•  Cartesian  Graphs 

•  Hints 

•  Comments 

•  Branching    Capabilities    With    Elaborate 
Student  Record  Keeping   Demo  Package    10.00 

Complete  System  $250.00 


Also:  SENTENCE  DIAGRAMMING,  The  only  one 
of  its  kind.  Parts  of  speech.  Usage.  3  Levels,  60 
Sentences,  Teacher  Formatted  $19.95 


THE  CREATIVITY  TOOL  BOX  Drawing,  Poetry 
&  Music,  Action  Sounds  and  Utilities.  3  Disks  and 
Documentation.  $44.95 


BLOCK  SHAPES  FOR  APPLESOFT  OR 
ASSEMBLY  A  learning  package  that  quits  ignor- 
ing the  one  subject  that  everyone  seems  to  be 
trying  to  keep  a  deep  dark  secret:  assembly  & 
machine  language  graphics!  You  may  never  need 
to  buy  another  graphics  package  again.  .  . 
because  you'll  finally  have  a  handle  on  what  it's 
all  about!!!!  4  Disks  with  over  200  pages  of 

documentation.  Tentative  Price:  $125.00 
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S 100  USERS 

BOOST  THE  CAPABILITY  OF  YOUR  SYSTEM 
WITH  THE  DTI  AND  FMP  COMPUTER  BOARDS 

Expand  mass  storage  or  speed  up  data  collection 
with  the  DTI  —  DMA  Tape-Unit  Interface: 

•  Interfaces  9-  or  7-track  tape  drives 

•  Allows  full  control  over  all  tape-drive  functions 

•  Data  transferred  via  DMA  at  rates  up  to  200  K 
bytes  per  second 

•  Polled  or  interrupt  modes  of  operation 

•  2  to  4  MHz 

Speed  up  number  crunching  with  the  FMP  — 
Fast  Math  Processor: 

•  Kit  or  assembled 

•  Uses  AMD  9511  at  2,  3,  or  4  MHz 

—  Performs  arithmetic,  trigonometric, 
inverse  trigonometric,  square  root, 
logarithmic,  and  exponential  functions 

—  32-bit  floating  point,  16-bit  fixed 
or  floating  point  operation 

•  Or  uses  AMD  9512  at  2  or  3  MHz 

—  Performs  arithmetic  functions 

—  64-  or  32-bit  floating  point  operations 

Both  the  DTI  and  FMP  meet  the  IEEE 
S-100  Standard. 

For  further  information  contact: 

A  MEMBER  OF  THE  SPC  GROUP 

SPC  TECHNOLOGIES,  inc. 

1500  Wilson  Boulevard 
Arlington,  Virginia  22209 

Attn*    Sales 
Telephone:   (703)  841-3632 
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the  most  popular  tools  is  VisiCalc,  the  electronic 
spread  sheet.  The  portfolio  evaluator  from  Dow  Jones 
was  also  well  received  as  a  personal  management  tool 
for  stocks  and  bonds. 

On  the  other  hand,  the  Controller  accounting  package 
received  mixed  reviews  from  users  who  were  surveyed 
during  preparation  of  the  benchmark  report.  Over  half 
of  them  felt  it  was  slow  and  difficult  to  adapt  to  their 
business.  Another  limitation  is  that  more  than  a  few 
hundred  accounts  are  impractical  on  the  system.  Some 
users  may  have  been  oversold  when  they  bought  the 
system,  thinking  it  could  handle  their  size  operation. 

One  area  is  definitely  not  the  system's  strongest: 
word  processing.  It  was  designed  with  a  40  character 
per  line  display,  which  allows  a  low  enough  resolution 
requirement  that  any  TV  set  can  work  as  a  monitor.  But 
this  is  impractical  for  many  word  processing  functions, 
since  a  typical  typewritten  line  has  60  or  65  characters 
on  it.  In  addition,  Apple  II  comes  with  upper-case 
display  only. 

Of  the  several  packages  on  the  market,  some  simply 
work  within  the  upper  case  limit  and  short  line.  True  word 
processing  would  require  purchase  of  additional  internal 
hardware  and  a  better  monitor,  as  well  as  software  and 
a  high-quality  printer.  The  newer  Apple  III  systems  are 
packaged  with  these  features  already  included. 

Most  of  the  twelve  users  polled  reported  few  hard- 
ware breakdowns  and  concurred  that  the  equipment 
was  quite  dependable.  Some  felt  that  training  and 
support  from  Apple  was  lacking  in  quality  and  availability, 
however.  Others  said  the  company's  software  hotline 
was  helpful. 

Local  dealers  come  in  all  forms  with  the  Apple, 
ranging  from  computer-only  stores  to  stereo  shops. 
Some  are  more  accustomed  to  working  with  hobbyists 
than  businessmen,  so  the  customer  would  do  well  to 
ascertain  the  level  of  expertise  of  his  dealer  and  the 
nature  of  the  software  support  available  before  making 
a  purchase.  Interestingly,  several  users  indicated  light 
usage  of  their  Apple— some  were  just  running  it  at 
home.  A  number  of  users  we  contacted  apparently 
were  novices  on  computers  and  had  purchased  a  low 
cost  system  to  learn  the  ropes,  intending  to  buy  a  more 
expensive  system  for  business  use  later. 

The  great  variety  of  hardware  and  software  available 
and  its  low  entry  price  are  the  system's  strongest 
points.  However,  suitability  for  business  applications 
must  be  evaluated  in  each  case  individually.  While  very 
flexible  in  the  type  of  applications  it  can  perform, 
expansion  into  large-scale  accounting,  word  processing 
and  record-keeping  are  not  provided  for  in  the  design 
of  the  system.  D 

Hillel  Segal  is  president  of  the  Association  of  Computer 
Users,  a  non-profit  association  with  members  all  over 
the  U.S.,  Canada  and  several  foreign  countries. 

One  of  the  association's  key  activities  is  the  publica- 
tion of  its  Benchmark  Reports.  Each  month  a  new 
report  is  produced  covering  a  computer  system. 

In  addition,  ACU  publishes  seven  bimonthly  news- 
letters for  users  of  small  computers,  midi  computers, 
large  computers,  time-sharing  systems,  distributed 
processing  systems,  word  processing  systems  and 
home  and  hobbyist  computers. 

A  complete  package  of  information  about  member- 
ship is  available  at  P.O.  Box  9003,  Boulder,  CO  80301. 
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The  Ultimate  Application  Development  System 


Nothing  can  compete  with  the  brain  when  it  comes  to  information 
storage  capacity  and  speed  of  data  entry  and  recall  —  but  we're 
working  at  it. 

Our  SELECTOR-IV™  data  base  management  system  will  let  your 
microcomputer  operate  with  the  flexibility  available  (up  to  now)  only 
on  larger  systems.  You  can  create,  maintain  and  report  on  files 
limited  in  size  only  by  your  *CP/M™  compatible  operating  system  or 
disk  storage  capacity. 

The  basis  of  the  power  of  SELECTOR-IV™  is  our  unigue  method 
of  cross-indexing  the  information  in  your  files.  You  can  immediately 
recall  records  by  the  contents  of  any  piece  of  information  reguired  — 
from  account  numbers  to  ZIP  codes  to  the  date  of  your  last  audit.  You 
can  update  records,  individually  or  all  at  once.  You  can  create  new, 
uniquely,  selected  sub-files  from  existing  ones  (in  the  same  or  a 
different  format),  and  perform  computations  in  the  process.  You  can 
define  procedures  to  generate  computed  invoices,  personalized 
letters,  or  gummed  labels  with  the  information  coming  from  several 
files  at  once,  and  invoke  them  whenever  needed.  You  can  add  new 
items  to  a  record  definition  and  change  or  delete  them  at  will. 
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*CP/M  is  a  registered  trademark  of  Digital  Research. 


We've  come  a  long  way  since  we  released  the  first  information 
management  system  in  microcomputers.  We've  listened  to  your 
suggestions  and  incorporated  the  best  of  them.  We've  built  screen 
editing  functions  into  the  system  which  make  operating  the  system  as 
convenient  as  possible.  We've  had  SELECTOR-IV's™  documentation 
produced  by  our  experts  emphasizing  its  use  for  the  novice,  the  ap- 
plications developer,  as  well  as,  the  retailer.  Our  applications 
specialists  can  provide  you  with  a  "turnkey"  SELECTOR-IV™  system 
customized  for  virtually  any  requirement. 

With  SELECTOR-IV™  and  a, good 
word  processor  program,  chances 
are  you  won't  need  any  other  software. 

Look  for  SELECTOR-IV™  at 
your  local  computer  retailer,  or  call: 

MICRO'AP,  INC. 
7000  Village  Parkway 
Dublin,  CA  94566 
(415)  628-6697 

MICRO*AP 


System  of  the  Month 


Systems  Group's 
System  2800 


by  Tom  Fox 


Systems  Group  of  Orange,  CA  (perhaps  better 
known  by  its  earlier  name  of  Measurement  Systems 
and  Controls)  first  came  to  our  notice  with  a  64K-byte 
dynamic  random-access  memory  (RAM)  board  designed 
for  the  S-100  bus — specifically  for  the  tricky  Alpha 
Micro  application.  Sticking  always  with  the  S-100  bus 
philosophy,  the  company  has  since  introduced  two 
kinds  of  Z80  central  processing  unit  (CPU)  boards,  an 
8-port  serial  input/output  board  and  controllers  for 
floppy  and  hard  disk  drives.  Most  of  these  have  found 
their  way  into  the  very  first  Systems  Group  computer 
family,  designated  the  System  2800. 

The  system  comes  as  a  compact  box  packed  full  of 
computer  parts  and  disk  machinery.  Ordering  the  unit 
is  largely  a  matter  of  selecting  from  a  short  menu  of 
three  kinds  of  disk  drives,  and  cramming  into  the  box 
any  combination   of  two  that  will   fit.   The  choices: 
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1)  a  single-sided,  double-density  diskette  drive  from 
Shugart,  2)  a  double-sided,  double-density  floppy 
diskette  drive  from  NEC  and  3)  a  10M-byte  Winchester- 
technology  hard  disk  drive  from  Memorex.  We  recently 
had  the  opportunity  to  wring  out  the  top-of-the-line 
combination:  one  each  of  2)  and  3). 

This  computer  comes  with  the  company's  version  of 
the  CP/M  multi-user  operating  system,  created  by 
Digital  Research,  Pacific  Grove,  CA.  Other  versions  of 
the  system  are  delivered  with  Digital  Research's 
single-user  CP/M  operating  system.  The  computer 
manufacturer  promises  an  incarnation  with  multi-user 
Oasis  in  the  near  future. 

Students  of  the  evolving  S-100  bus  have  been 
somewhat  disappointed  with  the  acceptance  of  IEEE's 
attempts  to  standardize  a  good  idea.  The  S-100  bus  is 
built  around  a  mother  board  populated  with  100-pin 
connectors.  Individual  boards — such  as  CPU  and 
memory — are  plugged  into  the  mother  board  to 
construct  an  operating  computer. 
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System/48 

The  System/48  is  the  outstanding  office  automation  com- 
puting system  for  the  80's  .  .  it's  so  productive  we  call  it 
MAGIC®.  Look  at  these  features: 

•  One  to  eight  interactive  users  per  node 

•  Data  management  system 

•  Report  generator 

•  Query  processor 

•  Screen  format  generator 

•  Automatic  interface  code  generator 

•  Up  to  !4  Mbytes  of  user  memory 

•  Winchester  disk  with  1 8-million  bytes  (formatted 
capacity) 

•  1 5-minute  mean-time-to-repair 

•  Built-in  protection  from  line-voltage  spikes,  noise,  and 
brownouts 

And,  it  features  MAGIC®,  the  Operating  System  that  gets 
things  done  faster  than  you  can  say  abracadabra  because 
of  its  multi-keyed  Indexed-Sequential  Access  Method  and 
flexible  file-organization.  MAGIC®  also  offers  high  security, 
with  password  protection.  MAGIC®  supports  global  or  local 
printers  for  as  many  users  as  desired. 


MAGIC®  also  includes  DataMagic  II  —  TEl's  red-hot  data- 
base manager.  DataMagic  II  has  even  more  tricks  up  its 
sleeve  —  like  automatic  or  manual  record-lock  protection 
and  automatic  transaction  backout  to  protect  the  database. 
And  it  runs  application  software  written  for  CP/M  2.X 

Take  a  MAGIC®  leap  into  the  future! 

Arrange  to  attend  one  of  our  regularly  scheduled  System/ 
48  workshops  (RSVP). 


OEM  and  Dealer  Inquiries  Invited 
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5075  S.  LOOP  EAST,  HOUSTON.  TX.  77033 
(713)  738-2300  TWX.  910-881-3639 


The  S-100  bus  was  widely  copied  by  early  micro 
manufacturers,  often  "improved"  by  each  engineer 
who  had  a  hand  in  the  design.  The  result  was  a 
de  facto  standard,  tarnished  by  the  detail  differences 
that  evolved  over  time.  Nonetheless,  the  S-100  bus 
idea  is  responsible  for  much  of  the  growth  of  micro- 
computer popularity. 

The  Institute  of  Electrical  and  Electronics  Engineers 
is  an  industry  group  chartered  to  bring  order  to  just  this 
sort  of  chaos.  IEEE  Standard  696  defines  in  consider- 
able detail  what  an  S-100  board  should  be,  physically, 
electrically  and  operationally.  In  the  process,  the  task 
group  mapped  the  future  of  the  S-100  bus  by  defining 
some  important  new  functions,  such  as  a  way  to 
connect  slave  CPUs  into  a  multi-processor  network. 

Standard  696  has  not  been  as  well  accepted  as 
earlier  hoped,  largely  because  it  necessitated  design 
changes  for  nearly  every  S-100  product  then  in 
existence.  Some  computer  manufacturers  claimed  that 
the  new  standard  was  flawed,  and  merrily  proceeded 
with  their  own  S-100  variants— proving  once  again  that 
chaos  remains  a  powerful  force  in  our  lives. 

Systems  Group  sees  this  issue  differently,  giving  the 
carefully  considered  IEEE  standard  the  respect  it 
deserves.  Perhaps  because  the  timing  was  right,  all  of 
the  new  Systems  Group  products  are  S-100  based, 
and  all  conform  religiously  to  the  provisions  of  Standard 
696.  Thus,  the  company's  computers  can  be  enhanced 
in  future  times  with  parts  from  other  vendors  who 
adhere  closely  to  the  IEEE  standard. 

Heading  the  list  of  the  company's  second  generation 
S-100  products  is  the  CPC-2810  CPU  board.  This  unit 
is  centered  around  the  popular  8-bit  Z80  micro- 
processor chip,  operating  at  its  current  maximum  rate 
of  4  MHz.  It's  a  design  chock  full  of  the  latest  tricks 
given  to  us  by  the  state-of-the-art:  prioritized  vectored 
interrupts  with  daisy  chaining  and  programmable 
response,  interrupt-driven  real-time  clock  and  space 
for  an  on-board  4K-byte  erasable  programmable  read- 
only memory  (EPROM).  The  CPU  board  can  serve  as  a 
master  in  IEEE's  multi-processing  master/slave  scheme. 
However,  implementation  of  this  capability  awaits  the 
development  of  suitable  slave  CPU  boards,  as  well  as 
appropriate  operating  system  software. 

In  addition,  the  CPU  board  contains  a  generous 
measure  of  on-board  input/output  (I/O)  communications 
channels,  obviating  the  need  for  a  separate  card.  Both 
serial  and  parallel  I/O  hardware  are  provided,  and  are 
handled  in  a  unique  manner.  The  components  most 
closely  associated  with  I/O  at  the  CPU  level  are  contained 
on  the  CPC-2810  board  itself,  whereas  the  parts  that 
adapt  the  signals  to  specific  terminals  and  printers  are 
to  be  found  on  separate,  tiny  "personality  boards." 

Channel  support 

The  personality  boards  bolt  directly  to  the  rear-panel 
connector  appropriate  to  the  external  device,  and  are 
wired  to  the  CPU  board  via  small  flat  cables.  In  all,  up  to 
four  serial  and  two  parallel  channels  are  supported. 
The  serial  channels  can  be  upgraded  for  synchronous 
operation  (used  for  certain  high-speed  data  communi- 
cations needs)  by  replacing  some  integrated  circuit 
chips  on  the  CPC-2810. 

Without  describing  in  detail  the  other  S-100  elec- 
tronics cards  that  make  up  the  system,  we  can  state 
that  a  similar  attention  to  detail  has  been  lavished  in 
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their  designs.  There  are  five  main  boards  in  the  system 
we  tested:  the  CPU  card  described  above,  a  single/ 
double  density,  single/double  sided  floppy  diskette 
controller,  a  hard  disk  controller  and  a  pair  of  64K-byte 
dynamic  RAM  cards.  These  cards  fit  in  a  truncated 
8-slot  mother  board  placed  just  behind  the  front  panel 
of  the  computer.  Multiple  users  in  the  MP/M  environ- 
ment may  require  that  one  or  more  64K-byte  RAM 
boards  be  added,  as  well  as  an  8-port  serial  I/O  board. 
The  physical  layout  is  straightforward.  The  S-100 
card  cage  occupies  the  left  front  quarter  of  the  machine, 
followed  behind  by  the  computer's  power  supply.  This 


Attention  to  detail 
has  been  lavished 

on  the  S-100 
card  designs . . . 


is  of  conventional  design,  comprising  massive  trans- 
former, rectifiers  and  capacitors.  The  input  transformer 
features  switchable  1 20/240  volt  AC  operation,  as  well 
as  taps  for  high  and  low  voltage  conditions  that  might 
exist  in  a  particular  installation.  The  rear  panel  includes 
two  auxiliary  AC  power  sockets  that  are  under  the 
control  of  the  front-panel  main  power  switch. 

Most  of  the  right  side  of  the  unit  is  taken  up  with  the 
disk  drives.  There  are  always  two,  placed  one  atop  the 
other.  The  selected  drives,  whether  hard  or  floppy, 
single  or  double  density,  have  identical  external 
dimensions.  All  contain  disks  or  diskettes  that  are  8  in. 
in  diameter.  The  space  behind  the  disk  drives  is 
dedicated  to  interconnecting  cables  and  the  I/O 
personality  boards.  All  major  modules  are  removable 
for  service. 

A  physical  description  of  the  system  is  not  complete 
without  discussing  the  least  satisfactory  of  its  features, 
the  computer's  appearance.  The  prototype  models  had 
an  uncanny  resemblance  to  a  small  window-mounted 
air  conditioner,  but  this  has  been  corrected  in  the 
production  version.  The  aesthetics  problem  seems  to  be 
focused  on  the  front  panel,  which  is  formed  from  a 
vacuum-molded  plastic  sheet.  Beauty  is  admittedly  a 
subjective  matter,  but  we  believe  the  capable  System 
2800  deserves  a  prettier  face. 

A  back  room  full  of  tested  (and  rejected)  disk  drives 
from  competing  manufacturers  attests  to  the  fact  that 
Systems  Group  did  not  select  these  important  com- 
ponents haphazardly.  The  double-sided,  double-density 
floppy  drive  is  an  NEC  unit.  It  has  by  far  the  quietest 
operation  of  any  floppy  drive  we  have  seen  so  far.  The 
drive  and  controller  have  the  intelligence  to  automatic- 
ally adjust  when  the  user  inserts  a  single-sided  or  even 
single-density  diskette.  Up  to  1 .26M  bytes  (1 .26  million 
characters)  of  data  can  be  stored  on  a  single  diskette. 
The  main  function  of  the  floppy  drive  is  for  making 
backup  copies  of  the  data  on  the  hard  disk,  as  well  as 
providing  a  means  to  transport  programs  and  data  from 
other  computers  to  the  system. 
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The  10M-byte  hard  disk  is  a  Winchester-technology 
unit  by  Memorex.  It  holds  the  data  on  a  pair  of  small 
disks  encased  beneath  a  hermetically-sealed  clear 
plastic  bubble.  It's  fascinating  to  watch  the  disk  head 
assemblies  flick  back  and  forth,  as  users  make  demands 
on  the  disk  subsystem. 

As  delivered,  the  hard  disk  is  divided  logically  into 
two  devices,  designated  >E  and  >F  in  MP/M  parlance. 
Device  E  occupies  8M  bytes;  F,  the  remaining  2M 
bytes.  This  is  done  so  that  the  user  can  take  advantage 
of  the  maximum  file  size  (8M  bytes)  allowed  by  the 
software  addressing  in  this  machine. 

The  company  has  taken  the  time  to  make  the  MP/M 
operating  system  work  really  well  on  its  computer. 
MP/M's  introduction  was  flawed  because  of  the  special 
knowledge  it  takes  to  integrate  it  into  a  particular 
hardware  configuration.  This  knowledge  is  generally 
beyond  the  capabilities  of  individual  end  users,  even 
those  able  to  perform  similar  installations  with  the 
simpler  CP/M  operating  system. 

The  company  has  done  some  work  to  ease  the  bootup 
process,  as  well  as  making  it  simple  to  create  bootable 
hard  disk  surfaces  or  diskettes  in  any  conceivable 
format.  All  available  random-access  memory  is  scanned 
at  boot-up  time,  and  MP/M  automatically  adjusts  itself 
to  suit.  There's  a  complication  involving  an  oversized 
data  buffer  area  when  a  double-density  diskette  is 
defined,  but  this  is  taken  care  of  automatically  as  well. 

The  standard  software  package  includes  utilities  such 
as  a  disk  formatting  routine  that  optimizes  the  sector 
interleaving  for  maximum  speed  of  data  transfer.  Other 
than  this,  software  is  up  to  the  dealer  or  end  user  to 
locate  and  integrate.  Languages  such  as  Basic  or  Pascal 


must  be  purchased  from  outside  sources.  The  story  is 
the  same  for  the  applications  programs  that  make  the 
computer  worth  owning  in  the  first  place.  The  chore  of 
making  such  packages  run  is  vastly  simplified  by  the 
selection  of  the  nearly  universal  CP/M  (and  compatible 
MP/M)  as  the  resident  operating  system. 

System  passes  the  test 

Testing  the  system  gave  us  a  good  opportunity  to 
exercise  our  Prime  Number  Cruncher  benchmark 
program  (IA  Aug  81).  Using  Microsoft's  version  5.1 
Basic  interpreter,  we  made  controlled  runs  that 
compared  the  speed  of  CP/M  as  well  as  MP/M  operating 
under  both  single-  and  two-user  modes.  Booted  up 
under  CP/M  (version  2.2),  the  program  gave  us  all  prime 
numbers  up  to  1 ,000  in  just  699  seconds.  The  same 
task  under  MP/M  (version  1.1)  took  756  seconds.  This 
multi-tasking  operating  system  evidently  elicits  an  8% 
overhead  of  processing  load.  As  expected,  two  MP/M 
users  finished  the  exercise  in  almost  exactly  twice  the 
time,  1,518  seconds. 

The  top-of-the-line  system  described  here  costs 
$9,995.  This  includes  the  floppy  and  hard  disk  drives 
and  128K  bytes  of  RAM— enough  for  two  users.  The 
MP/M  operating  system  is  included,  as  well.  Additional 
memory  may  be  fitted  at  a  cost  of  $995  per  64K  bytes. 
Simpler  versions  are  available  for  as  little  as  $5,035. 
The  minimum  system  is  a  single-user  CP/M  machine 
with  64K  bytes  of  memory  and  a  pair  of  single-sided, 
double  density  floppy  diskette  drives.  Terminals, 
printers  and  applications  software  must  be  added  to 
the  package  to  create  a  complete  computer  system.  □ 
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A  NEW  standard  in  software  QUALITY 


TAX 
PREPARER 


by  HowcndSoit  ' 


. .  tor  th«  SEKOUS  Personal  Computer  User 


REAL 

ESTATE 

ANALYZER 


byHowardSoft' 


J       ...  tor  the  SEBIOUS  Personal  Computer  Diei 


CREATIVE 

FINANCING 


byHowcadSolt 


. .  for  the  SERIOUS  personal  computer  user 


These  packages  will  turn  your  Apple  Computer 
into  a  powerful  financial  tool  previously  acces- 
sible only  to  the  largest  corporations.  These 
packages  are  so  unique  in  the  completeness  and 
sophistication  of  both  the  software  and  the  doc- 
umentation that  they  have  been  acclaimed  by 
business  professionals  everywhere.  Yet  the  soft- 


ware is  so  friendly  that  it  can  be  operated  by  the 
financial  or  computer  novice.  See  for  yourself  at 
your  local  dealer. 


Howard  Software  Services 


.  for  the  SERIOUS  Personal  Computer  User 
6713  Vista  del  Mar  |  La  Jolla,  CA  92037  |  (714)454-5079 
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Educational 
Computing 

at  the 
Crossroads 


by  Frederick  W.  Michael,  Jr. 

Bell  &  Howell 

7100  McCormick  Rd. 

Chicago,  IL  60645 
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Classroom  computers  are  becoming  commonplace; 
many  educators  are  already  hailing  them  as  the  wave 
of  the  future  at  all  levels  of  the  teaching/learning 
process.  But  just  when  that  wave  will  hit  its  peak  is  a 
.moot  question. 

Strangely,  the  problem  stems  from  the  rapid  develop- 
ment of  affordable  microcomputers  with  capabilities 
rivalling  those  of  extremely  expensive  mainframe 
systems  in  use  only  a  few  years  ago.  The  new  micro- 
computers are  based  on  technology  that  has  been 
methodically  developed  during  many  years  of  designing 
and  improving  large  mainframe  and  mini  systems.  The 
unexpected  and  sudden  appearance  of  the  micro- 
computer resulted  from  new  manufacturing  techniques 
that  allowed  a  small  desk-top  unit  to  perform  almost  all 
the  functions  of  the  older  units  that  required  expensive 
air-conditioned  rooms  and  row  upon  row  of  cabinets, 
consoles  and  tape  systems. 

While  the  software  needed  for  the  large  mainframe 
systems  was  developed  simultaneously  with  the 
hardware— over  a  period  of  many  years— the  software 
for  classroom  computers  is  limited  simply  because 
much  of  it  must  now  be  prepared  from  scratch  and  too 
few  people  know  the  Basic  language. 

Today's  classroom  microcomputers  are  deceptive  in 
their  power  and  capability.  Part  of  this  stems  from  their 
small  size,  part  is  a  result  of  the  fact  that  games  like 
Star  Wars  can  be  played  on  them  (implying  that  the  units 
are  toys),  and  part  is  due  to  the  shortage  of  instructional 


software  or  courseware.  Even  the  most  sophisticated 
courseware  rarely  begins  to  tap  the  full  capability  of  a 
classroom  microcomputer. 

Long  before  desk-top  micros  became  available,  some 
educators  were  experimenting  with  computer-aided 
instruction  (CAI),  using  large  mainframe  and  mini- 
computers that  were  designed  for  general  bookkeeping 
and  accounting  rather  than  for  student  instruction.  For 
more  than  a  generation,  CAI  held  out  a  promise  that  is 
only  now  approaching  wide-scale  fulfillment  at  all 
educational  levels. 

Existing  CAI  programs  were  mostly  used  in  colleges 
and  secondary  schools,  and  in  industrial/vocational 
training  courses.  These  programs  ranged  from  very 
sophisticated  courseware  developed  uniquely  for  a 
given  school  to  simple  but  unique  remedial  courses. 
CAI  has  been  used  for  drill  and  practice,  simulation  and 
games.  But  educators  now  realize  that  its  most  practical 
use  is  in  tutorial  instruction. 

Early  CAI  began  in  the  mid  '50s,  when  a  program  for 
teaching  binary  arithmetic  was  developed  by  IBM.  By 
the  '70s,  a  number  of  corporations  had  entered  the  CAI 
field  with  varying  hardware  and  software.  This  lack  of 
standardization  gave  rise  to  some  teacher  resistance 
and  criticism— many  educators  were  confused  by  the 
"alphabet  soup"  of  courseware  such  as  TICCIT, 
PLATO,  MICA,  IDF  and  others.  All  were  designed  with 
large  mainframe  computers  centrally  located  with 
terminals  in  remote  locations.  These  forms  of  CAI  are 


still  in  use  all  over  the  country;  the  number  of  schools 
involved  is  vast. 

CAI  programs  for  elementary  school  instruction 
consist  basically  of  three  kinds  of  systems:  drill-and- 
practice,  tutorial  and  dialogue.  Drill-and-practice  is  the 
simplest  and  is  intended  to  complement  the  teacher's 
instructions  and  give  instant  feedback  to  pupil  perfor- 
mance. Tutorial  CAI  is  more  complex.  It  systematically 
presents  new  information  to  students  with  branching 
options  depending  on  their  progress.  Dialogue  is 
complicated  but  effective.  It  sets  up  two-way  interactive 
communication  between  pupil  and  computer. 

When  microcomputers  were  first  introduced  in  the 
classroom,  many  educators  held  the  view  that  teachers 
without  computer  literacy  would  consider  computers 


The  advantages  for 

students  of  custom 

written  courseware 

are  many. 


as  competitors  for  their  jobs  and  of  very  limited  utility. 
But  this  hasn't  been  the  reaction.  Whether  it's  a 
seasoned  teacher  or  a  kindergartener  who's  encoun- 
tering a  microcomputer  for  the  first  time,  it's  very  easy 
to  get  hooked.  The  monitor  screen  becomes  a  new  and 
wonderful  source  of  information  that  can  range  from 
how  to  spell  C-A-T  to  intergalactic  cosmology. 

Courseware  doesn't  necessarily  exist  for  intergalactic 
cosmology  at  the  moment,  but  it  is  inevitable  someday. 
At  present,  teachers  are  busy  examining  what's  available 
in  off-the-shelf  courseware,  and  that's  also  part  of  the 
learning  process.  There  are  about  a  dozen  traditional 
publishing  companies  now  in  the  business  of  supplying 
courseware,  and  there  are  programs  for  teaching 
various  languages,  grammar,  history,  geography, 
biology,  spelling,  math,  earth  sciences,  chemistry, 
earthquakes,  meteorology,  memory  retention,  reading 
and  visual  perception. 

Perhaps  the  most  important  advance  from  a  teacher's 
point  of  view  is  the  development  of  programs  that  show 
the  teachers  how  to  write  courseware  themselves— to 
Whatever  level  of  detail  and  sophistication  they  desire 
—to  communicate  with  computers  entirely  in  English. 
Instead  of  trying  to  fit  off-the-shelf  courseware  into  an 
existing  curriculum,  these  programs  enable  teachers  to 
create  courseware  tailored  specifically  for  their 
students'  needs. 

At  first  glance  this  program  writing  seems  a  formidable 
idea.  It  appears  unrealistic  to  expect  teachers  to  become 
professional  programmers.  It  takes  years  of  study  and 
practice  to  learn  all  the  ins  and  outs  of  computer 
program  preparation  if  it's  done  in  the  usual  way.  The 
trick  is  to  prepare  fundamental  programs  that  can  be 
adapted  to  specific  subjects  with  minimal  instruction. 

The  advantages  for  students  of  this  custom  written 
courseware   are   many;   students   respond   best   to 
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courseware  that  is  personalized  and  interactive.  Once 
the  student  has  typed  his  name  on  the  keyboard,  the 
computer  begins  a  conversation,  asks  questions, 
provides  hints,  admonishes  wrong  answers  and  rewards 
correct  ones— all  by  means  of  the  monitor  display. 
These  programs  provide  a  logical  continuity  and  flow  of 
ideas  from  simple  to  complex.  The  student  only  needs 
to  type  in  his  responses. 

This  same  general  approach  can  be  used  by  the 
teacher  to  write  the  programs.  With  the  teacher  at  the 
keyboard,  the  questions  are  different,  but  the  same 
logical  continuity  is  used.  The  major  difference 
between  interactive  programming  and  the  interactive 
courseware  that  results  is  the  direction  of  information 
flow.  The  teacher  puts  requested  information  into 
computer  memory  to  complete  the  program;  the  student 
takes  information  out  of  the  computer  through  the 
question-and-answer  process,  or  through  the  tutoring 
process  when  the  computer  is  simply  passing  informa- 
tion directly  to  the  student. 

While  the  actual  programs  in  the  computer  are  a 
combination  of  letters,  numbers,  and  signs  that  are 
completely  unintelligible  to  anyone  other  than  a  profes- 
sional programmer,  both  the  teacher  and  student 
receive  computer  requests  and  provide  answers  in 
plain  English.  The  power  of  interactive  programming 
lies  in  the  fact  that  teachers  can  write  either  short, 
simple  courses  or  more  in-depth  versions.  Any  question 
can  be  asked  of  the  student,  and  any  information  can 
be  passed  to  him  before  or  after  the  question. 

The  student  provides  answers  to  the  questions,  but 
the  teacher  preparing  the  courseware  provides  both 
questions  and  answers— the  specified  "right"  answer 
and  any  number  of  anticipated  "wrong"  answers.  Each 
wrong  answer  can  trigger  an  appropriate  response  to 
the  student,  along  with  hints  to  help  in  selecting  the 
right  one.  A  right  answer  may  trigger  a  complimentary 
remark  and  presentation  of  the  next  question  or 
additional  information.  A  standard  response,  such  as 
"wrong— try  again,"  can  be  presented  to  the  student  if 
his  answer  doesn't  coincide  with  any  of  the  answers 
the  teacher  has  entered. 

Computer  offers  corrections 

If  a  designated  number  of  wrong  answers  is  given  by 
the  student,  the  computer  can  be  instructed  to  break  in 
with  the  right  answer,  move  to  the  next  question,  or 
provide  additional  information— depending  on  how  the 
teacher  has  written  the  courseware.  At  the  end  of  an 
exercise  or  test,  the  computer  can  be  programmed  to 
add  up  the  right  and  wrong  answers  and  calculate  a 
score.  These  results  can  be  shown  to  the  student  or 
printed  out  for  the  teacher  for  later  use. 

The  debate  on  the  merits  of  programs  prepared  by 
professional  programmers  with  the  help  of  leading 
experts  as  compared  with  simpler,  more  personal 
custom-designed  courses  by  individual  teachers  is  not 
likely  to  be  resolved  soon.  The  reasons  are  many.  A 
major  factor  at  present  is  simply  the  lack  of  canned 
courseware  on  the  market.  While  this  may  change  in 
future  years,  professionally  prepared  courseware  is 
expensive  and  must  be  mass-produced  and  distributed 
widely  to  bring  costs  in  line  with  school  budgets. 


Continued  on  page  158 
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STAND  OP,  CP/M  USERS 


For  the  past  few  months  you  have  patiently  endured  the 
indignity  of  watching  your  friends  show  off  their  flashy 
visible  number  cruncher  on  their  game-playing  computer 
and  longed  for  something  as  slick. 

You  seriously  considered  buying  their  computer,  but  you 
just  couldn't  give  up  the  benefits  of  the  CP/M  operating 
system. 

Well,  say  hello  to  TARGET™,  the  best  business  planning 
system  available  on  micros  today  (and  some  big 
computers  besides). 

Talk  about  a  blank  ledger  sheet  or  columnar  tabulator! 
TARGET  is  much  more  than  that.  Sure,  just  like  their 
product,  you  can  fill  in  the  rows  and  columns  as  you  see  fit 
and  the  numbers  will  whiz  by  you  on  the  screen.  But,  we 
let  you  create  your  report  in  English,  not  in  some  combina- 
tion of  reverse  Polish  notation  and  algebraic  matrix 
languages. 

Our  TARGET  on  Your  System.  .  . 
LINE  1  SALES  =  100  200  300  400 
LINE  2  EXP    =  GROW  50  BY  15% 
LINE  3  NET    =  SALES    -    EXP 

Their  Product  on  Their  System  .  .  . 
SALES  100  200  300  400 
EXP  50    +B2*1.15  +C2*1  +D2*1.15 
NET    +B1-B2  +C1-C2  +D1-D2  +E1-E2 

At  least,  that  is  what  their  product  might  look  like  if  you 
could  see  all  of  your  data  and  calculation  rules  at  the  same 
time,  which  you  can't.  If  you  think  that  it  is  an  easy 
approach  for  debugging,  guess  again. 

TARGET      displays  a  full  screen  of  results  or  data  and 
calculation  rules  at  your  command.  And,  it  runs  on  your 
system.  How  much  more  could  you  ask? 
Lots!  And  TARGET™  delivers.  We  give  you  the  ability  to: 
•  Obtain  hard  copy  printouts  of  both  the  results  and  your 

set  of  data  and  calculation  rules  used  to  create  those 

results. 
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•  Write  the  results  of  data  and  calculation  rules  to  the  disk 
as  formatted  files  for  word  processing. 

•  Use  full  conditionals  (IF  ...  THEN  ..  .  ELSE)  in  your  set 
of  rules  and  stack  conditionals  within  conditionals. 

•  Build  powerful  models  with  commands  such  as  GROW, 
MIN,  MAX,  AVE,  CUM,  GREATER,  LESSER,  SUM. 

•  Edit  lines  with  ease. 

•  Enter  rules  and  data  in  any  order  you  wish. 
TARGET™  will  automatically  sort  rows  in  ascending 
order  and  process  your  model  correctly  even  if  LINE 
33  SALARIES  needs  to  be  calculated  before  LINE  3 
EXPENSES. 

There  is  so  much  more  about  the  TARGET™  Planner  that 
will  impress  you.  Our  manual  explains  not  just  what  a' 
command  or  function  is,  but  how  to  use  the  functions  in 
everyday  business  situations.  Our  manual  and  our  news- 
letter give  you  illustrative  examples  of  business  planning 
problems  and  how  TARGET™  can  help  you  solve  those 
problems.  For  example,  we  will  show  you  how  to  quickly 
determine  the  payback  period  for  a  proposed  project. 
TARGET™  is  a  compiled  system  running  under  CP/M. 
There  is  no  need  to  buy  BASIC  or  FORTRAN  or  any  other 
system  software.  And  the  price  is  only  $195  for  the 
TARGET™  Planner,  our  basic  system. 

Stand  up  and  be  proud,  CP/M  users.  The  best  business 
planning  system  runs  on  the  best  operating  system  on 
your  computer. 


Advanced  Management  Strategies, 

1935  Cliff  Valley  Way,  N.E.,  Suite  200 
Atlanta,  Georgia  30329 
404/634-9535 

P.S.   When   all   of  your  friends  start 
drooling     over    your    product, 
tell  them  to  cheer  up.  With 
Microsoft's    great    SoftCard 
and  16-K  memory  board, 
your  friend's  Apple  can 
13         move  up  to  your  oper- 
ating system  and  run 

Target™ 
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A  Guide  to 
Computer-Based 

Training  Syst 


by  Dave  Hannum 


In  today's  environment,  one  of  the  most  readily 
available  pieces  of  equipment  is  the  computer.  So  it  is 
natural  for  our  educational  process  to  be  moving 
towards  the  use  of  computers  as  a  medium  to  impart 
learning.  Thus  we  enter  the  world  of  Computer-Based 
Training  (CBT). 

Computer-based  training  is  defined  as  any  training 
activity  in  which  learning  results  from  the  trainee's 
interaction  with  a  computer.  This  interaction  might  be 
with  a  specialized  computer  devoted  solely  to  training, 
or  a  trainee  interacting  with  specialized  software  that 
permits  the  delivery  of  training — while  the  hardware 
system  continues  to  do  normal  data  processing  work. 

One  form  of  CBT  is  known  as  "simulation."  The 
computer  either  simulates  itself  in  another  mode  of 
operation  or  represents  the  functioning  of  another  piece 
of  equipment  that  may  be  too  expensive  or  too 
dangerous  to  use  in  training  (i.e.  some  test  equipment). 


A  second  type  of  computer-based  training  is  known 
as  Computer  Assisted  Instruction  (CAI).  The  computer 
provides  the  trainee  with  material  in  a  verbal  and/or 
graphic  mode  via  a  computer  display,  commonly  a  CRT 
screen.  It  requires  the  trainee  to  interact  with  the 
computer  by  responding  to  questions  presented  on  the 
display.  The  computerization  of  individualized  instruc- 
tion provides  the  trainee  with  immediate  information 
concerning  the  correctness  of  his  responses.  It  also 
manages  the  trainee's  progress  through  the  material 
based  on  knowledge  gained  through  his  responses. 

The  last  type  of  computer-based  training,  Computer 
Managed  Instruction  (CMI)  manages  a  trainee's  prog- 
ress through  a  curriculum  by  administering  criteria  and 
diagnostic  tests,  then  prescribing  appropriate  remedial 
activities  for  any  deficiencies  encountered.  These 
remedial  training  activities  include  CAI  activities  or 
references  to  classic  or  traditional  sources  of  study, 
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such  as  workbooks  or  study  guides. 

Why  should  your  company  or  institution  be  interested 
in  CBT?  If  for  no  other  reason,  CBT  is  the  eventual 
educational  medium  that  will  largely  replace  the  stand 
up  lecturer  and  the  self-paced  media  of  today.  Also, 
CBT  is  cost  effective  and  can  be  controlled  at  a  central 
location  with  decentralized  delivery.  This  delivery  can 
be  done  at  the  resident  location  for  the  employee,  thus 
eliminating  the  travel  aspect  to  training  delivery. 

Further,  the  normal  cost  of  training  can  be  divided 
into  three  major  categories — training  center  costs, 
training  development  costs  and  trainee  costs.  The 
largest  of  these  is  the  trainee  cost,  which  averages 
better  than  60%  of  the  total  training  budget  in  industry. 
With  CBT  this  trainee  cost  can  be  sharply  cut.  Some 

74  INTERFACE  AGE 


recent  industry  studies  show  that  the  overall  savings 
using  CBT  could  amount  to  20-50%  of  the  total 
training  costs. 

The  one  cost  that  will  rise  from  instituting  CBT 
training  will  be  the  training  development  cost.  However, 
this  should  not  be  a  substantial  amount,  since  the 
present  makeup  of  training  costs  show  development  as 
only  5-9%  of  the  total. 

In  order  to  understand  this  increase,  an  understanding 
of  authoring  and  delivery  systems  used  in  CBT  is 
needed.  First,  examination  of  authoring  systems  or 
languages  shows  that  it  is  not  merely  a  programmer 
coding  information  into  a  computer  and  coming  out  with 
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Starts  at  Radio  Shack 
With  TRS-80  Model  IH 


16K  Model  III 

"999 


26-1062 


(And  Never  Sto 


Radio  Shack's  new  TRS-80  Model  III  gives 
you  all  the  features  you  want  to  start  out 
with  at  prices  you  can  afford.  What's  more, 
you  get  the  flexibility  you  need  for  low-cost 
expansion.  If  you're  serious  about  micro- 
computing, Model  HI  is  the  best  computer 
to  start  with — and  to  grow  with ! 

The  "Extras"  Are  Built  In.  Why  pay  extra  for 
features  that  are  standard  on  Model  III? 
You  get  a  65-key  keyboard  complete  with 
a  12-key  datapad,  a  12"  high-resolution 
monitor,  and  even  a  parallel  printer  inter- 
face. All  at  no  extra  cost! 

Includes  Powerful  BASIC.  Model  IB  BASIC 
language  in  14K  ROM  provides  a  full  64- 
character  by  16-line  screen  format,  as  well 
as  a  32-character  mode.  You  also  get  upper 

Retail  prices  -nay  vary  at  individual  stores  a 


complete 
disk  drives 


—J  characters,  special  graphics 
characters,  a  program  line  editor,  500/1500 
baud  cassette- operation,  real  time  clock, 
and  firmware  for  an  optional  RS-232 
interface. 

And  since  Model  III  BASIC  is  software  com- 
patible with  our  popular  Model  I  Level  II 
BASIC,  you  can  choose  from  a  wide  variety 
of  ready-to-run  programs. 

Room  to  Expand,  Too.  Model  III  is  tough  to 
outgrow.  Expand  with  up  to  48K  of  RAM, 
and  four  175K  double-density  disk  drives' 
(two  internally).  For  office  use,  start  with 
our  48K  two-disk  Model  III  desktop  busi- 
ness computer  and  expand  with  printers, 
software  and  much  more. 

Why  Pay  More?  Dollar  for  dollar,  the 
TRS-80  Model  III  is  your  best  buy  in  per- 
sonal computers.  And  it's  available  at  6100 

nd  Idealers.  Special  order  may  be  required. 


Only  $2495 

26-1066 

Radio  Shack  stores  and  dealers  and  160 
Computer  Centers— with  160  service  cen- 
ters nationwide.  Get  a  demonstration 
today!  circle  inquiry  no.  74 

Radio  ShaeH 

The  biggest  name  in  little  computers 

A  DIVISION  OF  TANDY  CORPORATION 


Send  for  More  Information  on 
TRS-80  Computers 

Radio  Shack  Dept.  82-A-133 
1300  One  Tandy  Center 
Fort  Worth,  Texas  76102 


Compare  our 
prices  with  any 
in  the  magazine. 

We  win. 


MODEMS 

NOVATION  CAT  ACOUSTIC  MODEM   145.00 

NOVATION  D-CAT  DIRECT  CONNECT  MODEM  ....  155.00 
NOVATION  AUTO-CAT  AUTO  ANSWER  MODEM   ...  229.00 

NOVATION  APPLE-CAT   369.00 

UDS103  LP  DIRECT  CONNECT  MODEM    175.00 

D.C.  HAYES  MICROMODEM  II  (Apple) 299.00 

D.C.  HAYES  100  MODEM  (S-100) 319.00 

D.C.  HAYES  STACK  Smart  Modem  (RS  232) 249.00 

LEXICON  LX-11  MODEM  115.00 


INTEGRATED 
COMPUTER  SYSTEMS 

ITHACA  INTERSYSTEMS    CALL 

ALTOS  CALL 

ZENITH  Z89   CALL 

CALIF.  COMPUTER  SYSTEMS CALL 

MORROW  DESIGNS CALL 


16  K  RAM  KITS 

NEC  41 16  200  ns   


17.95 


DISKETTES 

MD  525-01,10,16  26.50 

MD  550-01,10,16 44.50 

MD  577-01,10,16  34.80 

MD  557-01,10,16 45.60 

FD  32  OR  34 -9000  36.00 

FD  32  OR  34  -8000  45.60 

FD  34-4001    48.60 

DISKETTE  STORAGE 

5Vt"  PLASTIC  LIBRARY  CASE 2.50 

8"  PLASTIC  LIBRARY  CASE 3.50 

PLASTIC  STORAGE  BINDER  WITH  INSERTS 9.95 

PROTECTOR  5W   24.95 

PROTECTOR  8" 29.95 


PRINTERS 

ANADEXDP9000  .1195.00 

ANADEXDP9001   1195.00 

ANADEXDP9500  1295.00 

ANADEXDP9501    1295.00 

CENTRONICS  739 765.00 

C-ITOH  25  CPS  PARALLEL 1440.00 

C-IT0H  25  CPS  SERIAL .1495.00 

C-ITOH  45  CPS  PARALLEL .1770.00 

C-ITOH  40  CPS  SERIAL 1870.00 

C-ITOH  TRACTOR  OPTION  175.00 

EPSON  MX-80   $CALL 

EPSON  MX-80  F/T   SCALL 

EPSON  MX-100F/T   SCALL 

IDS-445G  PAPER  TIGER 795.00 

IDS-460G  PAPER  TIGER 1149.00 

IDS-560G  PAPER  TIGER 1495.00 

INFOSCRIBE  500  9X9, 150  CPS 

(TI-810  REPLACEMENT)   1495.00 

MALIBU  165  PARALLEL  PRINTER 1995.00 

MALIBU  165A  PARALLEL  PRINTER  (Apple)    1995.00 

MALIBU  200  DUAL  MODE   2995.00 

NEC  SPINWRITER  5510  SERIAL  RO 2595.00 

NEC  SPINWRITER  5530  PARALLEL  RO   2595.00 

NEC  SPINWRITER  5500  D  SELLUM  OPTION 2795.00 

NEC  SPINWRITER  3500  SELLUM  OPTION  2195.00 

OKIDATA  MICROLINE  80   399.00 

OKIDATA  MICROLINE  82    599.00 

OKIDATA  MICROLINE  83   795.00 


APPLE  HARDWARE 

VERSA  WRITER  DIGITIZER 219.00 

ABT  APPLE  KEYPAD   119.00 

MICROSOFT  Z-80  SOFTCARD   299.00 

MICROSOFT  RAMCARD 170.00 

ANDROMEDA  16K  CARD   170.00 

VIDEX  80  X  24  VIDEO  CARD 299.00 

VIDEX  KEYBOARD  ENHANCER  99.00 

M  &  R  SUPERTERM  80  X  24  VIDEO  BOARD  305.00 

NEC  12"  GREEN  MONITOR 235.00 

SANYO  9"  MONITOR  (B&W) 179.00 

SANYO  12"  MONITOR  (B&W)  230.00 

SANYO  12"  MONITOR  (GREEN)    240.00 

SANYO  13"  COLOR  MONITOR    429.00 

TEECO  12"  HIGH  RES  GREEN  MONITOR   179.00 

SSM  AIO  BOARD  (INTERFACE)  A&T 165.00 

SSM  AIO  BOARD  (INTERFACE)  KIT   1 35.00 

SSM  IEEE  488  INTERFACE  369.00 

MOUNTAIN  HARDWARE 

CPS  MULTIFUNCTION  BOARD   229.00 

SUPERTALKER  SD200 259.00 

ROMPLUS  WITH  KEYBOARD  FILTER 1 79.00 

ROMPLUS  W/O  KEYBOARD  FILTER 130.00 

KEYBOARD  FILTER  ROM    49.00 

COPYROM   49.00 

MUSIC  SYSTEM   459.00 

ROMWRITER    149.00 

APPLE  CLOCK    239.00 

A/D  +  D/A  (DIGITAL  TO  ANALOG)  299.00 

EXPANSION  CHASSIS 575.00 
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VISTA  COMPUTER  CO. 

APPLE  40  Track  Drive  A40  (163  K  Bytes)   389.00 

APPLE  80  Track  Drive  A80  (326  K  Bytes)   549.00 

APPLE  160 Track DriveA160 (652 KBytes)    799.00 

APPLE  80  Column  Card 329.00 

APPLE  8  Inch  Disk  Drive  Controller 549.00 

CALIF.  COMPUTER  SYSTEMS 

S-100  BOARDS 

2200A  MAINFRAME 349.00 

2032A  32K  STATIC  RAM 599.00 

2065C  64K  DYNAMIC  RAM    499.00 

2422  FLOPPY  DISK  CONTROLLER  &  CP/M 339.00 

2710  FOUR  SERIAL  I/O  245.00 

2718  2  SERIAL/2  PARALLEL  I/O 265.00 

2720  FOUR  PARALLEL  I/O 189.00 

2810  Z-80  CPU 249.00 

APPLE  BOARDS 

7710A/D  ASYNCHRONOUS  SERIAL  INTERFACE  .  .  .  139.00 

7712A  SYNCHRONOUS  SERIAL  INTERFACE 149.00 

7424A  CALENDAR/CLOCK 99.00 

7728A  CENTRONICS  PRINTER  INTERFACE 99.00 

7720A  PARALLEL  INTERFACE  STD  FIRMWARE  ....    99.00 

MORROW  DESIGNS 

FLOPPY  DISK  SYSTEMS 

Controller,  P.S.,  Cables,  Microsoft  Basic,  CP/M,  A&T 

DISCUS  I  (Single  Drive— 250  K) 799.00 

DISCUS  I  (Dual  Drive— 500  K) 1429.00 

DISCUS  2D  (Single  Drive— 500  K)  869.00 

DISCUS  2D  (Dual  Drive- 1  MEG) 1499.00 

DISCUS  2+2  (Single  Drive- 1  MEG)  1099.00 

DISCUS  2+2  (Dual  Drive-2  MEG) 1999.00 

HARD  DISK  SYSTEMS 

Controller,  P.S.,  Microsolt  Basic,  CP/M,  A&T 

DISCUS  M10  (10  Megabytes) 2949.00 

DISCUS  M20  (20  Megabytes) 3829.00 

DISCUS  M26  (26  Megabytes) 3949.00 

DECISION  1  COMPUTER 

Z-80A,  CP/M,  juNIX  (UNIX  Identical),  32K  to  1  MEG  of 

memory 

Floppy  and/or  Hard  Disk  CALL 

SD  SYSTEMS 

S-100  BOARDS 

VERSAFLOPPY  I  A&T 289.00 

VERSAFLOPPY  I  KIT   229.00 

VERSAFLOPPY  II  A&T   389.00 

VERSAFLOPPY  II  KIT 329.00 

SBC  200  (Z-80  CPU)  A&T    369.00 

SBC  200  (Z-80  CPU)  KIT  299.00 

Z-80  STARTER  KIT 289.00 

EXPANDORAM  II  KIT  (OK) 220.00 

16  K  RAM— NEC  4116  200  ns   17.95 

TERMINALS 

TELEVIDEO  912C    745.00 

TELEVIDEO920C    835.00 

TELEVIDEO  950C    955.00 

VOLKER-CRAIG  VC  4404  695.00 

ZENITH  Z-19 799.00 


TRS-80  MOD  I  HARDWARE 

PERCOM  DATA  SEPARATOR 27.00 

PERCOMDOUBLER    159.00 

DOUBLE  ZAP  II/80  (CONVERTS  ND/80  TO  D.D.)   ..    45.95 

MPI  40  TRACK  DISK  DRIVE  (B-51)    299.00 

SHUGART  40  TRACK  DISK  DRIVE  (400L) 299.00 

MPI  80  TRACK  DISK  DRIVE  (B-91)    429.00 

TANDON  80  TRACK  DISK  DRIVE  ....'. 429.00 

TANDON  40  TRACK  DISK  DRIVE 299.00 

LNW  DOUBLER  WITH  DOSPLUS  3.3D 159.00 

PERCOM  SPEAK-2ME-2   64.95 

TRS-80  SOFTWARE 

NEWDOS/80  2.0  MOD  I 139.00 

LAZY  WRITER  MOD  I 125.00 

PROSOFTMODI,  III    79.00 

SPECIAL  DELIVERY  (MAIL  LIST  PROG)  MOD  I,  III  . .  1 19.00 
X-TRA  SPECIAL  DELIVERY  (MAIL  LIST  PROG)   ....  199.00 

TRACKCESSMODI 24.95 

OMNITERM  SMART  TERMINAL  PKG  MOD  I,  III  ... .    89.95 
MICROSOFT  BASIC  COMPILER  FOR  MOD  I 165.00 

APPLE  SOFTWARE 

MAGIC  WINDOW  WORDPROCESSOR  STD  APPLE  .  .    89.00 
MAGIC  WAND 

(REQUIRES  Z80  SOFTCARD  &  80  COL) 275.00 

WORDSTAR-APPLE 

(REQUIRES  Z80  SC  &  80  COL)  275.00 

MAILMERGE-APPLE  (REQUIRES  WORD  STAR)    ..    90.00 
MICROSOFT  FORTRAN 

(REQUIRES  Z80  SOFTCARD)    165.00 

MICROSOFT  COBOL  (REQUIRES  Z80  SOFTCARD)   .  550.00 

DB  MASTER  2.4    159.00 

VISICALC  16  SECTOR   189.00 

CCA  DATA  BASE  MANAGER   99.00 

A-STAT  COMPREHENSIVE  STATISTICS  PKG 119.00 


CP/M  SOFTWARE 

MICROSOFT  BASIC-80   299.00 

MICROSOFT  BASIC  COMPILER   319.00 

MICROSOFT  FORTRAN-80 399  00 

PEACHTREE  SYSTEMS    CALL 

MAGIC  WAND  (REQUIRES  CP/M)  275.00 

WORD  STAR  (REQUIRES  CP/M)  310.00 

MAILMERGE  (REQUIRES  WORD  STAR)   100  00 

SPELLGUARD  . 239.00 

CP/M  PICKLES  &  TROUT  FOR  TRS-80  MOD  II  ....  1 75.00 

CORVUS 

FOR  S-100,  APPLE  OR 
TRS-80  MOD  I,  II 

Controller,  Case/PS.,  Operating  System,  A&T 

5  Megabytes 3095.00 

10  Megabytes 4495.00 

20  Megabytes 5395.00 

MIRROR  BACK-UP 700.00 

SUPPLIES 

AVERY  TABULABLES 

1,000  3-1/2x15/16 8.49 

3,000  3-1/2x15/16 14.95 

5,000  3-1/2x15/16 19.95 

UARCO  PAPER 

(Prices  F.O.B.  S.P.) 

9-1/2x11  18  lb  white 29.00 

14-7/8x11  18  lb  white 39.00 

We  stock  a  complete  line  of  computer  covers,  printer 
ribbons,  print  wheels  &  NEC  thimbles.  Call  us  for  your 
needs. 


We  built  a  reputation  on  our  prices  and  your  satisfaction. 


We  guarantee  everything  we  sell  for  30  days.  II  anything  is 
wrong,  just  return  the  item  and  we'll  make  it  right.  And,  of 
course,  we'  II  pay  the  shipping  charges. 

We  accept  Visa  and  Master  Card  on  all  orders.  COD  orders 
accepted  up  lo  $300.00.  We  also  accept  school  purchase 
orders. 

Please  add  $2.00  for  standard  UPS  shipping  and  handling 
on  orders  under  50  pounds,  delivered  in  the  continental  U.S. 
Call  us  for  shipping  charges  on  items  that  weigh  more  than  50 
pounds.  Foreign,  FPO  and  APO  orders  please  add  15%  for 
shipping.  California  residents  add  6%  sales  tax. 

The  prices  quoted  are  only  valid  for  stock  on  hand  and  all 
prices  are  subject  to  change  without  notice. 


(213)  883-8594 

31245  LA  BAYA  DRIVE,  WESTLAKE  VILLAGE,  CALIFORNIA  91362 
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Market 

Investment 
Analysis 

by  Robert  E.  Wilson 


•i 
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This  program  is  an  analysis  tool  for  stock 
market  investments.  It  calculates  the  29-week 
moving  average  for  up  to  40  different  stocks, 
and  it  will  store  the  data  on  cassette.  Thus 
only  the  new  prices  must  be  entered  each 
week  for  an  updated  set  of  averages.  It  is 
written  in  level  II  Basic  for  the  TRS-80  model 
I,  and  uses  about  14K  of  memory. 

The  concept  of  a  moving  average  is  that  of 
picking  a  number  that  corresponds  to  the 
nominal  price  of  the  stock.  Comparing  the 
current  price  to  this  nominal  price  shows 
whether  the  stock  price  is  rising  or  falling, 
and  the  difference  shows  the  rate  of  change. 
The  customary  nominal  price  is  the  average 
of  the  last  29  weekly  closing  prices.  It  is  a 
moving  average,  in  that  each  week  a  new  price 
is  added  into  the  average,  and  the  oldest 
price  is  deleted.  Other  period  lengths  could 
be  used,  but  29  weeks  are  long  enough  to 
avoid  distortion  by  short  term  trends,  and  still 
short  enough  to  respond  to  trend  changes. 

To  use  this  program  reliably,  you  should 
reserve  five  cassettes.  Two  of  them  are  for 
the  program  itself,  and  are  duplicates.  One 
of  the  program  tapes  is  used  for  loading  each 
week,  and  the  other  is  held  for  recovery, 
should  anything  happen  to  the  first.  Similarly, 
three  cassettes  are  used  for  data,  but  in  a 
rotating  order. 

First,  read  in  last  week's  data  from  the 
most  recent  tape,  then  remove  it  from  the 
cassette  player  and  replace  it  with  the  oldest 
tape  (from  three  weeks  earlier).  After  each 
session,  you  will  have  three  separate  tapes. 

To  get  started,  type  RUN  and  the  program 
will  announce  itself,  then  clear  space  in 
memory  for  the  stock  price  data.  The  program 


will  then  ask  for  the  current  date.  You  may 
give  it  any  string  of  six  characters;  it  only 
saves  them  for  display.  It  will  discard  excess 
characters,  or  pad  up  with  trailing  blanks  if 
there  are  less  than  six.  Suitable  values  might 
be  042780  or  perhaps  APR-27. 

The  program  will  now  display  a  summary/ 
command  page.  The  ticker  symbol  for  each 
stock,  along  with  the  current  average  are 
displayed  on  the  upper  part  of  the  page.  (All 
will  be  blank  right  after  loading.)  On  the 
lower  part  is  a  command  menu,  and  you're 
ready  to  go.  The  following  commands  are 
listed  in  the  order  in  which  they  will  normally 
be  used. 

Read  Tape  (#6).  The  program  will  tell  you 
to  insert  a  tape,  type  YES  or  Y,  and  push  the 
ENTER  key.  (Typing  anything  else  will  abort 
the  command.)  The  cassette  must  already 
have  a  file  on  it  that  was  previously  written 
by  the  program.  It  cannot  handle  a  blank  tape 
or  a  Basic  source  file.  The  program  will  then 
read  in  the  data.  Reading  is  performed  as  a 
series  of  short  "gulps",  so  the  cassette 
player  will  turn  on  and  off,  until  the  whole  file 
has  been  read.  The  summary/command  page 
will  then  return  to  the  display. 

Update  (#1).  The  program  will  replace  the 
summary/command  page  with  a  display  of  all 
of  the  prices  for  the  selected  stock  (in 
horizontal  rows  across  the  screen).  It  will 
then  ask  you  for  the  latest  price.  Enter  the 
price  in  dollars  and  decimals.  It  does  not  use 
eighths  or  points,  rounding  off  to  the  nearest 
penny,  and  limiting  to  a  maximum  of  $999.99. 
After  entering  the  price,  the  program 
removes  the  oldest  price,  shifts  over  all  of 
the  others,  and  tucks  the  new  one  on  at  the 


Planning  Your  Schools 
Future  Growth? 

OMNINET  can  Help  You  Today. 

Omninet  is  the  first  low-cost  high-performance  local  network  specifically  designed  to  meet  the  special  needs  of 

educators.  It  provides  today  what  other  networks  only  promise  for  tomorrow. 

Multiple  micros,  from  two  to  64,  can  be  linked  together  over  thousands  of  feet  with  OMNINET.  All  computers  can  share 

expensive  peripherals,  such  as  printers,  and  have  access  to  a  large  data  base  on  Corvus  Winchester  disk  systems. 

Networking  with  OMNINET  permits  both  classroom  and  administrative  use  of  the  multi-megabyte  mass  storage,  plus 

computer  conferencing  and  electronic  mail. 

Intelligence  for  OMNINET  is  located  in  a  Transporter  interface  in  each  computer.  If  one  computer  goes  down,  all  others 

remain  active. 

Networking  with  OMNINET  is  easy.  It's  as  simple  as  hooking  up  stereo  speakers.  OMNINET  is  made  up  of  a  twisted  pair 

of  wires  and  a  plug-in  Transporter  for  each  peripheral. 

Estimate  your  school's  computer  growth.  With  OMNINET,  computers  can  be  added  or  removed  from  the  line  without  any 

disruption  of  service.  Highly  reliable  software,  field  proven  in  over  1 ,000  installations,  is  already  available. 

Today  Corvus  offers  you  an  intelligent  solution  to  tomorrow's  communication  needs,  just  as  we  have  been  supplying  an 

intelligent  solution  to  mass  storage  with  our  5, 1 0,  and  20,  megabyte  Winchester  disks  for  the  past  two  years. 

Contact  Corvus  today  for  full  details. 


*  CORVUS  SYSTEMS 

*   2029  OToole  Avenue 

San  Jose,  Calif.  95131 
408/946-7700     TWX:  910-338-0226  - 
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If  you  enter  a  wrong  price, 

the  program  will  let  you  do  it  over 

by  entering  a  negative  number. 


end.  It  will  then  recalculate  the  average,  and  change 
the  record  date  to  the  current  date.  You  may  enter  as 
many  successive  prices  as  you  wish.  After  each  one, 
the  program  will  show  you  the  updated  data.  To  drop 
back  to  the  summary/command  page,  type  in  a  zero 
price.  If  you  enter  a  wrong  price,  next  enter  any 
negative  number,  and  the  program  will  back  up  one 
price  step  and  let  you  do  it  over. 

Scale  Splits  (#4).  This  is  needed  to  compensate  in 
case  a  stock  issue  splits  its  shares.  The  old  prices 
must  all  be  scaled  by  the  split  ratio  for  future  compar- 
isons. The  program  will  display  the  stock  data,  then  ask 
for  the  number  of  new  shares  for  old.  This  can  be 
either  larger  or  smaller  than  one  (for  combining  rather 
than  splitting).  After  the  number  is  entered,  it  will 
recompute  the  prices,  then  display  them.  Enter  a 
negative  number  or  zero  to  stop  and  go  back  to  the 
summary/command  page. 

Delete  (#3).  To  remove  a  stock  record  that  you  no 
longer  wish  to  track,  enter  this  command.  The  program 
will  display  the  price  data,  and  ask  if  you  are  sure  that 
you  want  to  erase  it.  After  confirmation,  it  will  recopy  all 
of  the  other  stock  records  below  it  in  the  file  to  close 
up  the  gap  and  return  to  the  summary/command  page. 

Add  (#2).  The  program  will  ask  you  what  the  new 
ticker  symbol  will  be.  Most  stocks  use  a  three  letter 
code,  but  some  use  four.  Any  length  from  1  to  4  may 
be  used.  The  program  will  lop  off  excess  characters,  or 
pad  up  with  trailing  blanks  as  necessary.  The  new  entry 
will  then  be  inserted  in  alphabetical  order.  The  program 
will  set  the  record  date  to  the  current  one,  and  ask  for 
the  current  price,  or  current  average  price.  It  will  set  all 
of  the  price  data  to  this  value,  and  then  return  to  the 
summary/command  page. 

Plot  (#7).  The  program  will  draw  a  rough  plot  on  the 
CRT  for  any  selected  stock.  It  will  pick  a  scale  factor  to 
the  closest  $10  increment  top  and  bottom  that  lies  out- 
side the  data,  plot  the  data,  and  draw  a  line  at  the  average 
value.  It  will  hold  the  display  for  as  long  as  you  wish  to 
study  it,  then  return  to  the  summary/command  page. 

Write  Tape  (#6).  The  program  asks  you  to  insert  the 
cassette,  type  YES  or  Y,  and  push  the  ENTER  key 
when  you  are  ready  to  proceed.  (As  with  reading,  typing 
anything  else  will  abort  the  command.)  It  then  writes 
out  the  file  in  a  series  of  records,  and  returns  to  the 
summary/command  page. 

Termination.  To  stop  the  program,  push  the  BREAK 
key.  No  separate  command  was  needed,  as  this  is 
provided  directly  by  the  TRS-80.  Restarting  the  program 
with  RUN  will  clear  out  the  memory.  If  some  error 
condition  has  dropped  you  from  the  program,  you  may 
be  able  to  get  back  to  the  summary/command  page  by 
typing  GOTO  440  and  the  ENTER  key.  It  doesn't  always 
work,  but  it  is  worth  trying. 

The  overall  structure  of  the  program  consists  of  a 
short  initialization  section  (see  figure),  followed  by  a 
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Figure  1.  Summary/command  page 

This  is  what  is  presented  on  the  monitor  after  a 
data  file  has  been  loaded.  The  command  pro- 
cessor remembers  the  last  command  executed, 
and  will  repeat  it  without  requiring  you  to  reenter 
the  number,  unless  you  want  another  choice. 


Figure  2.  Individual  stock  price  data 

This  is  presented  on  the  video  monitor  when 
updating  a  stock  record. 


Figure  3.  Data  plot 

This   is   presented  on  the  video  monitor  upon 
request  for  a  plot  of  the  data  for  an  individual  stock. 
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Small  Business 
Systems  User! 


WHEN  BUYING  CHECKS, 

STATEMENTS  AND 

INVOICES  —  LOOK  FOR 

THIS  MARK: 


Computer  Forms 


ON  THE  DOOR  OF  YOUR 


DFS  Computer  Forms  are 

•  Sold  by  a  Local  Business 

•  Satisfaction  Guaranteed 

•  Available  in  Small  Quantities 

•  Compatible  with  Existing 
Software 

•  Very  Economical 


UPS 


Computer  Forms 


P.O.  Box  643  •  Townsend,  MA.  01469 


60000 
60010 
60020 
60030 
60040 
60050 
60060 
60070 
600B0 
60090 
60100 
60110 


REM  ROUTINE  STATEMENT  LOCATION  MAP 

GOTO  100   :  REM  MOVING  AVERAGE  MAIN  PROGRAM 

GOTO  440   :  REM  NORMAL  REENTRY  POINT 

GOTO  1000  :  REM  STOCK  UPDATE 

GOTO  2000  :  REM  ADD  STOCK 

GOTO  3000  :  REM  DELETE  STOCK 

GOTO  4000  :  REM  SCALE  SPLITS 

GOTO  5000  :  REM  READ  DATA  -  CASSETTE 

GOTO  6000  :  REM  WRITE  DATA  -  CASSETTE 

GOTO  7000  !  REM  PLOT  PRICES 

GOTO  8000  :  REM  FETCH  POINTER 

GOTO  9000  :  REM  DISPLAY  HEADER 


Figure  4.  Initialization  section 
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main  program  that  makes  a  series  of  calls  to  the 
function  subroutines.  This  modular  structure  makes  it 
easier  to  modify  one  part  without  disturbing  the  others. 
Statement  numbers  60000  through  60110  are  added 
as  an  internal  directory  to  the  location  of  each 
subroutine.  (Incidently,  if  you  use  a  renumbering  pro- 
gram, this  directory  will  keep  itself  current  with  the 
new  locations.) 

To  change  the  length  of  the  averaging  period,  merely 
change  the  number  given  in  line  190.  This  number 
should  be  given  as  one  less  than  the  number  you  want, 
because  the  TRS-80  internally  considers  the  number  0 
as  a  starting  point  rather  than  1 .  This  altered  program 
may  now  be  saved  on  a  separate  cassette,  but  you  will 
need  to  set  aside  a  new  set  of  cassettes,  because  a 
program  of  one  period  size  will  not  normally  be  able  to 
read  that  of  another. 

Tracking  stocks 

If  you  are  going  to  track  less  than  40  stocks,  there  is 
no  problem— just  leave  the  others  empty.  To  track  more 
than  40  is  equally  simple  if  you  just  run  the  program 
over  again  with  a  new  set  of  data  tapes,  analyzing 
stocks  in  groups  of  40  at  a  time.  The  problem  is  not 
memory  size,  because  in  a  1 6K  machine,  there  is  about 
2K  still  unused.  The  problem  is  display  size:  16  lines  of 
64  characters  doesn't  leave  much  room.  Line  200  sets 
the  quantity  for  the  whole  program.  Picking  a  value  that 
is  an  even  multiple  of  four  would  make  it  easier. 

The  program  may  be  speeded  up  by  deleting  all  of 
the  REMarks,  and  the  extra  spaces  in  most  of  the 
statements.  However,  don't  do  this  to  your  only  copy 
of  the  program,  because  it  will  be  very  difficult  to 
decode  later.  This  could  allow  from  5-20%  more  speed. 

The  program  was  originally  written  for  an  Exatron 
stringy  floppy  tape  unit.  The  added  speed  of  this 
device  is  particularly  nice  for  a  program  that  does  a  lot 
of  data  reading  and  writing.  The  routines  are  included 
in  the  listing.  You  may  delete  the  routines  for  cassette 
in  lines  5000  to  5360  and  6000  to  6220,  substituting 
those  from  listing  2.  You  may  also  reduce  the  string 
space  request  in  line  140  down  from  768  to  512.  A 
10-ft.  wafer  holds  the  program  very  nicely,  and  a  20-ft. 
wafer  holds  a  40-stock  data  file.  Thus,  loading  is 
accomplished  in  seconds.  □ 

Program  on  page  162 
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ANNOUNCING  ft  REVOLUTION 


:*tiMM 


VIS 


VISACCOUNT  is  o  fully  integrated  business  and  accounting 
system  designed  for  use  in  small  businesses.  VISFICCOUNT  is 
extremely  comprehensive  and  professional,  yet  it  is  very  easy 
to  use.  The  system  is  controlled  from  a  series  of  interconnected 
menus  permitting  user-friendly  operation,  everything  you  need 
to  set-up  and  operate  the  system  is  provided  with  the 
VISFICCOUNT  package,  experts  have  estimated  the 
development  costs  for  a  fully  integrated  software  system 
ranges  betuueen  $7,200  and  $22, 000. t  UJhen  you  buy 
software  the  developer  has  to  recapture  this  expense. 
Computer  Services  Corporation  of  America  is  selling  its  softujare 
with  a  view  that  volume  soles  con  almost  negate  this 
development  cost. 

OUR  GURRRNT66  -  Buy  both  our  software  and  that  of  our 
competitors  (who  will  no  doubt  charge  several  times  our  price 
because  they  need  to  recapture  their  development  cost). 
Compare  the  two  systems  and  we  know  you'll  return  theirs 
(moke  sure  they'll  let  you  return  their  software).  If  you  decide 
not  to  keep  our  system,  then  return  it  within  45  days  for  o  full 
refund.  Once  you've  used  our  system  we're  confident  you'll  be 
delighted. 

tMicrocomputers  for  Business,  fippltcotions,  1979 


What  You  Receive 

•  Nine  5!/4"  double  density  disks  (or  six  8 
density  disks) 

•  Easy-to-use  operator's  manual  (over  200  pages) 

•  Self-study  guide  on  bookkeeping  and  accounting  (over 
180  pages) 

•  Cassette  based  instruction  program  on  set-up  and 
operation 

Available  for  Apple*,  TRS-80,  and  most  others 
*The  Apple  version  requires  the  Microsoft  Z80  softcard. 
CSCA  has  CBASIC2,  CP/M  and  Microsfot  Z80  softcard  in  stock. 


INVCNTOAV  MflNAOCMCNT 

SSH^, 

3H|t 

accounts  neceivfiBie 

EXTRA:   MAILING  LIST  PROGRAM 


Features 

Menu  Driven:  The  entire  system 
runs  from  a  single  master  menu 
which  accesses  numerous  subsidi- 
ary menus,  when  needed,  to  per- 
form the  full  spectrum  of  business 
and  accounting  functions. 

Self-Documenting:  All  the  infor- 
mation needed  to  use  the  sytem 
is  provided  in  an  easy  to  self- 
study  format. 


Requirements:   48K  C8ASIC2 
2  DISK  DRIVC-S  CP/M 


Send  $159  for  the  VISflCCOUNT  system 


COMPUT6R  S6RVIC6S  CORPORATION  of  RM6RICR 

332  €ast:  30th  Street  New  York,  New  York  10016 

Order  Toll  Free  1-800-221-2486 

In  New  York  &  Technical  Number  1-212-685-0090 


Name 


Address 


City/State/Zip 

□  Master  Charge     □  Visa     □  American  Express 

No.    €xpires_ 


©1981  Computer  Services  Corporation  of  America 


Your  System    

Disk  Size  □  5V4"  double  density     □  8"    single  density 


OCTOBER  1981 


CIRCLE  INQUIRY  NO.  21 


INTERFACE  AGE  83 


Bask  Flags 


Much  of  the  computer's  power  resides  in  its  ability  to 
test  for  certain  conditions.  Once  met,  these  usually 
allow  two  possible  options.  Without  IF. ..THEN...,  the 
most  sophisticated  microcomputer  would  be  little  more 
than  a  fancy  adding  machine. 

Even  beginning  programmers  learn  to  use  IF... 
THEN...  statements  quite  early.  These  can  take  many 
forms:  IF  ANSWERS  =  "Y"  GOTO  1000,  IF  MPG  =  30 
THEN  A  =  2,  etc.  The  flag  is  a  special  tool.  Properly 
labeled  flags  can  make  program  logic  clearer,  even  to 
the  original  programmer.  They  can  sometimes  be  a 
valuable  programming  shortcut,  or  even  a  debugging  aid. 

In  its  simplest  form,  a  flag  is  a  variable  set  to  a  certain 
state  in  order  to  inform  the  program  that  a  certain 
course  of  action  is  to  be  taken  rather  than  another. 
Frequently,  flags  are  used  so  that  they  can  have  only 
one  of  two  states— on  or  off.  In  keeping  with  the  binary 
nature  of  the  computer,  it  is  convenient  to  use  a  one  to 
signify  on  and  a  zero  to  indicate  off.  This  type  of  flag  is 
most  useful  when  the  IF.. .THEN...  test  must  be 
performed  a  number  of  times  within  a  program. 

As  an  example,  consider  the  many  business  and 
personal  programs  that  offer  the  user  the  choice  of 
receiving  hard-copy  printout,  having  the  results  listed 
to  the  CRT  screen,  or  a  combination  of  the  two.  The 
user  may  be  given  this  choice  in  the  following  manner: 

100  INPUT"DO  YOU  WANT  A  PRINTOUT";AN$: 
IF  LEFT$(AN$,1 )  =  "Y"  THEN  PFLAG  =  1 

In  the  printout  routine  later  in  the  program,  PRINT 
and  LPRINT  statements  can  be  paired  to  produce 
either  video  or  video  and  printer  output: 

1000  FOR  N  =  1  to  10 

1010  PRINT  A$(N) 

1020  IF  PFLAG  =  1  THEN  LPRINT  A$(N) 

1030  NEXT  N 

Flags  can  also  alert  the  program  to  some  special 
hardware  condition  that  changes  how  the  program 
works.  For  example,  certain  ROM  differences  between 
the  Radio  Shack  TRS-80  model  I  and  model  III 
computers  must  be  taken  into  account  even  in  Basic 
programs.  Software  can  determine  which  computer  the 
program  is  being  run  on  by  PEEKing  into  memory  loca- 
tion 293  (decimal).  A  value  of  73  will  be  returned  if  the 

84  INTERFACE  AGE 


computer  is  a  model  III.  If  a  programmer  is  writing  a 
program  that  will  perform  differently  when  run  on 
model  Is  or  Model  Ills,  a  CFLAG  may  be  written  into  the 
first  line  of  the  program: 

10  CFLAG  =  PEEK(293) 

When  parts  of  the  program  are  encountered  that  can 
be  affected  by  the  differences  between  the  two 
machines,  control  can  be  sent  to  proper  subroutines: 

1 000  IF  CFLAG  =  73  GOTO  1 200 

Other  hardware  differences  within  a  given  computer 
can  change  the  programming  needed.  For  example, 
programs  that  PEEK  at  video  memory  in  the  model  I 
find  different  values  returned  in  machines  with  Radio 
Shack's  lowercase  than  in  those  without.  If  an  upper- 
case A  (which  has  an  ASCII  code  of  65,  and  may  be 
printed  using  CHR$(65))  appears  in  the  upper  lefthand 
corner  of  the  CRT  screen  (decimal  15360  in  the  video 
memory),  then  PEEK(15360)  =  1  in  a  lowercase  model  I, 
while  PEEK(1 5360)  =  65  in  a  stock  version.  A  lowercase 
flag  can  prevent  a  crash: 

10  INPUT'DO  YOU  HAVE  RADIO  SHACK'S  LOWER 

CASE";AN$ 
20IFLEFT$(AN$,1)  =  "Y"  THEN  LFLAG=64 


1 000  FOR  N  =  1 5360  TO  1 6000 

1010  A  =  PEEK(N) 

1 020  IF  A<32  THEN  A  =  A  +  LFLAG 

1030  CH(N-15360)  =  A 

1040  NEXT  N 

In  the  example  above,  the  program  will  look  at  a 
portion  of  the  video  memory,  and  if  A  is  less  than  32 
(the  characters  whose  values  are  changed  by  the 
lowercase  mod),  then  LFLAG  will  be  added  to  the  total. 
Instead  of  a  1 ,  a  65  will  be  stored  for  an  uppercase  A,  a 
66  instead  of  a  2  for  B,  etc.  This  change  will  be  made 
only  when  LFLAG  has  been  set  by  the  user.  Thus  the 
same  program  can  be  run  with  no  changes  in  lower  and 
uppercase  machines. 

Prudent  use  of  flags  can  prevent  FILE  NOT  FOUND 
errors,  when  disk  Basic  programs  using  sequential  disk 
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data  files  are  run  for  the  first  time.  Such  programs 
frequently  load  an  existing  disk  file  and  store  its  data  in 
a  string  or  numeric  array  prior  to  updating  and  additions. 
Then,  the  new  file  is  SAVEd  to  disk.  The  only  problem 
with  this  method  is  that  the  first  time  the  program  is 
run,  the  relevant  file  does  not  exist.  Those  with  pro- 
gramming knowledge  have  no  trouble  avoiding  FILE 
NOT  FOUND.  They  simply  find  the  disk  SAVE  routine  in 
the  program  listing,  and,  in  command  mode,  type  in 
GOTO  xxx,  where  xxx  is  the  line  number  of  the  OPEN, 
"0",buffernumber,filename  module.  But  unsophis- 
ticated users  attempting  to  run  such  a  program  for  the 
first  time  may  well  be  stymied.  A  flag  can  initialize  the 
disk  file  automatically: 

10  INPUT  "HAS  THIS  PROGRAM  BEEN  RUN 

BEFORE";AN$ 
20IFLEFT$(AN$,1)  =  "Y"  THEN  FLAG  =  1 
30  IF  FLAG  =  1  GOSUB  1000:GOTO  100 
40'******  LOAD  EXISTING  FILE  FROM  DISK  ****** 
50  OPEN  "I'M, "DATA" 
60 


1 00  '******  MAIN  PROGRAM  BEGINS  HERE  ****** 
1000  OPEN  "0",1,"DATA" 

1050  RETURN 

This  example,  used  for  illustration,  is  somewhat 
simplified.  In  fact,  because  FLAG  is  used  just  once, 
there  seems  to  be  little  reason  to  use  a  FLAG.  However, 
some  programs  may  call  for  many  initializations  of  one 
type  or  another.  The  beauty  of  using  a  flag  is  that,  once 
the  program  has  been  run  that  first  time,  the  more 
sophisticated  user  can  delete  or  bypass  with  REMs, 
the  "HAS  THIS  PROGRAM  BEEN  RUN  BEFORE"  input. 
■Once  removed  from  the  mainstream  of  the  program 
flow,  FLAG  will  never  equal  one,  and  therefore,  all  of 
the  many  initialization  subroutines  will  never  be  called. 
This  bypassing  is  accomplished  without  heavy  pro- 
gramming changes.  Only  one  or  two  lines  need  to  be 
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changed.  The  extra  code  later  in  the  program  will 
consume  bytes,  but  waste  no  user  time. 

Flags  can  save  time  during  a  program  run.  A  complex 
data  base  management  program  could  require  accessing 
a  number  of  sequential  disk  files  at  various  points  during 
the  program  run.  It  would  waste  both  time  and  memory 
to  load  all  of  these  at  once  if  only  a  few  are  needed  in  a 
specific  run.  It  would  also  waste  time  to  have  to  re-load 
a  sequential  file  every  time  a  piece  of  data  is  needed. 

The  solution?  Create  a  number  of  flags  that  tell 
whether  or  not  a  given  file  has  been  read  into  an 
appropriate  array  during  that  run.  These  might  be  called 
D1FLAG,D2FLAG,D3FLAG,  etc.  When  specific  data 
files  are  needed,  a  test  of  the  appropriate  flag  could 
either  send  control  to  the  disk  input  routine,  or  on  to 
the  "number  crunching"  portion  of  the  program: 

1 000  IF  D1  FLAG  =  1  THEN  1 300 
1200  OPEN  "0",1,"DATA1" 


1300 


"DATA  MANIPULATION  BEGINS  HERE" 


Prudent  use  of  flags  can  prevent  a  careless  operator 
from  doing  something  he  or  she  will  regret  later.  Data 
base  management  programs  again  make  a  good 
example.  Any  data  base  has  to  be  added  to  or  updated 
from  time  to  time.  For  programs  using  sequential  disk 
files,  it  is  time  consuming  to  write  the  updated  file  to 
disk  every  time  a  new  piece  of  information  is  added  or 
changed.  Instead,  the  programmer  may  wish  to  add 
"SAVE  FILE  TO  DISK"  as  a  menu  option,  so  that  the 
disk  file  is  written  only  when  a  particular  updating 
session  during  the  RUN  is  completed. 

While  this  method  gives  the  operator  the  option  of 
aborting  an  input  session,  and  not  saving  a  "spoiled" 
sequential  file,  it  also  makes  it  possible  to  "forget"  to 
store  the  updated  information  onto  disk.  Worse,  it  is 
possible  to  accidentally  hit  the  "SAVE"  menu  choice 
before  the  existing  file  is  loaded.  In  the  latter  case, 
an  "empty"  file  will  be  saved  over  the  older,  desired 
data  file. 

Enter  the  handy  flag.  Insert  a  DFLAG  at  the  end  of 
the  data  loading  routine,  and  an  SFLAG  at  the  save 
module.  Each  should  be  set  to  a  value  of  one  when  that 
program  section  is  called. 
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1  Uni  versatility/ 
It's  as  easy  as  1. 2. 3. 


'Universatility'  can  be  found  in  three  versions 
of  Synertek  Systems'  SYM  single  board  computer 
—the  versatile,  universal  evaluation  board. 

Over  20,000  SYM-1  boards  have  been  used  for 
learning  about  and  evaluating  6502  microprocessors 
for  specific  applications.  OEM  SYM  boards  are  used  in 
hundreds  of  products. 

Now  Synertek  Systems  presents  the  new  SYM-1  /68 
for  6802  microprocessors,  and  the  SYM-1  /69  for  6809 
microprocessors.  These  boards  are  designed  to  reliably 
perform  the  same  functions  as  the  SYM-1  board  for 
these  popular  microprocessors.  Each  SYM  board  is 
complete  and  ready-to-use  with  its  own  version  of 
the  4K  byte  ROM  SUPERMON  monitor  firmware. 


Modification  kits  are  also  available  to  quickly  and 
easily  convert  existing  SYM-1  boards  to  SYM-1  /68  or 
SYM-1  /69  microcomputers. 

Build  on  your  microprocessor  knowledge  with 
the  'universatility'  of  SYM  microcomputer  boards  from 
Synertek  Systems. 

Every  SYM-1,  SYM-1  /68,  and  SYM-1  /69  single 
board  computer  features: 

•  28  double-function  keypad  with  audio  response 

•  4K  byte  ROM  resident  SUPERMON  with  over  30 
standard  monitor  functions  and  expandable  for 
individual  requirements 

•  Up  to  24K  bytes  of  available  program  memory 

•  Expansion  to  4K  bytes  of  on-board  static  RAM 

•  Expansion  to  71  Input/Output  lines 

•  Single  +5V  power  supply  required 

•  Standard  interfaces  for  audio  cassette  with  remote 
control,  185  bytes/second  cassette  format,  TTY  and 
RS-232-C,  system  expansion  bus,  four  I/O  buffers, 
and  oscilloscope  single-line  display 


Synertek 
Systems 
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RO.  Box  552     Santa  Clara,  CA  95052 
Telephone:  (408)  988-5689 
TWX:  910-338-0135 

Dealer  inquiries  invited. 


Other  program  lines  can  test  for  the  value  of  these 
two  flags.  If  "Save  file  to  disk"  is  selected,  but 
DFLAG  =  0,  the  program  can  automatically  branch  to 
the  disk  input  routine.  If  "End  Run"  is  used  as  a  menu 
choice  to  terminate  all  sessions,  that  section  can  make 
sure  that  SFLAG  (set  to  1  by  disk  output,  and  zeroed 
again  any  time  new  data  is  input  to  the  file  in  memory) 
equals  one  before  ending.  Of  course,  the  operator  can 
always  terminate  a  run  with  BREAK,  or  by  turning  off 
the  machine.  But  even  the  most  foolproof  coding  can 
never  be  idiot-proof. 

Though  flags  can  masquerade  as  ordinary  variables, 
labeling  them  can  help  make  the  program  logic  clearer. 
Programmers  often  find  themselves  at  a  loss  to  explain 
their  own  work  a  few  months  later,  and  the  outsider 
attempting  to  decipher  someone  else's  handiwork 
needs  all  the  help  he  or  she  can  get.  Flags  stand  out  in 
a  listing  to  help  with  debugging  and  program  alterations. 

Careful  choice  of  flag  nomenclature  is  important. 
Basics  that  allow  long  variable  names  can  have  flag 
labels  describing  the  function  exactly.  Even  more  limited 
Basics,  such  as  Radio  Shack's  level  II,  model  III  Basic, 
and  Disk  Basic  allow  labeling  flags.  TRS-80s  using  the 
standard  language  only  recognize  the  first  two 
characters  of  the  variable  name,  and  keywords  may  not 
be  imbedded.  PRINTERFLAG,DATAFLAG,  and  MEM- 
ORYFLAG  are  not  allowed  (keywords),  while  PAYFLAG 
and  PAIDFLAG,  though  okay,  would  be  seen  as  a  single 
variable  by  the  interpreter.  But  DFLAG, PFLAG.MPG- 
FLAG.TYPEFLAG,  are  all  useful  labels. 

Once  the  basic  flag  concept  is  understood,  it's  easy 
to  take  the  next  logical  step.  The  use  of  flags  is  not 
confined  to  IF.. THEN...  statements.  Suppose  that  an 
auto  expense  program  is  being  written  that  will  deal 
with  two  different  types  of  cars— leased  and  purchased. 
At  a  certain  point,  control  should  be  sent  either  to  one 
set  of  five  subroutines  if  the  car  is  purchased,  and  to 
another  set  of  modules  if  the  car  is  leased.  Assume 
that  this  branching  is  just  one  of  many  that  differentiate 
between  the  two  types  of  cars  in  the  program.  The 
coding  might  be  handled  like  this: 

100  INPUT  "IS  THIS  CAR  1.)  Leased  or 

2.)  Purchased";AN 
200  IF  AN  =  1  THEN  TYPEFLAG  =  0  ELSE 

TYPEFLAG  =  5 


1000  INPUT  "WHICH  SUBROUTINE  SHOULD  BE 

ACCESSED  (1-5);SR 
1100  ON  SR  +  TYPEFLAG  GOSUB  1200,1300,1400, 

1 500,1 600,2200,2300,2400,2500,2600 

If  TYPEFLAG  has  been  set  to  equal  0  because  the 
car  is  leased,  each  time  line  1100  is  encountered, 
control  will  branch  to  one  of  the  subroutines  at  lines 
1200-1600.  If  TYPEFLAG  =  5,  the  SR  will  equal  SR 
plus  five,  and  control  will  go  to  one  of  the  subroutines 
at  lines  2200-2600.  The  same  flag  can  be  used  through- 
out the  program  for  other  purposes,  such  as  to  calculate 
lease  payments  vs.  depreciation. 

What  is  loosely  called  a  flag  here  may  or  may  not 
adhere  to  the  strict  computerese  definition.  What  is 
important  is  the  concept  of  using  IF. ..THEN...  and 
other  Basic  statements  to  enhance  the  power  available 
to  the  programmer.  □ 
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COMPUTER  NETWORKING 

IN  EDUCATION 


by  Bernard  Conrad  Cole 


There  has  been  considerable  interest  recently 
among  many  large  corporations  and  institutions  in  local 
computer  network  schemes  that  use  sophisticated  net- 
working protocols,  expensive  transmission  media  and 
complicated  hardware.  However,  no  more  than  a  few 
hundred  have  actually  been  installed. 

Meanwhile,  working  almost  unnoticed  in  an  environ- 
ment of  tight  finances,  literally  thousands  of  teachers 
and  educators  have  put  together  low  cost  local  net- 
works of  personal  computers.  They  range  from  two  or 
three  sharing  the  same  disk  and  printer,  to  sophisticated 
networks  with  up  to  64  personal  computers,  as  well  as 
interconnected  local  networks  of  several  hundred. 

These  local  networks  range  from  primitive  disk 
sharing  schemes  from  companies  such  as  Radio  Shack 
and  Commodore,  to  complex  Ethernet-like  configura- 
tions from  such  companies  as  Nestar  Systems,  Palo 
Alto,  CA,  and  Corvus  Systems,  San  Jose,  CA. 

Unlike  the  large  computer  networks  requiring 
expensive  coaxial  cable  and  fiber  optic  transmission 
media  capable  of  data  rates  in  the  tens  of  millions  of 
bits  a  second,  these  local  personal  computer  networks 
use  inexpensive  parallel  or  serial  flat  cable  or  twisted 
wire  transmission  schemes  and  data  rates  between 
240,000  and  one  million  bits  per  second. 

Educational  institutions  have  created  one  of  the 
largest  markets  for  personal  computers.  Not  only  are 
they  a  low  cost  way  of  introducing  computer  literacy; 
they  are  now  fulfilling  the  long  awaited  promise  of 
computer  aided  instruction  (CAI)  in  all  grade  levels  from 
elementary  school  through  college.  Such  courses 
include  computer  programming,  word  processing, 
languages,  mathematics,  physics,  music,  sociology 
and  a  wide  range  of  repetitive  drill  and  practice  skills. 

Economic  factors 

The  initial  reason  educators  have  been  attracted  to 
local  network  schemes  is  economics,  for  they  allow  the 
cost  of  expensive  disk  and  printer  peripherals  to  be 
shared  among  a  large  number  of  computers.  It  is  also  a 
very  inexpensive  way  for  small-to-medium  sized  educa- 
tional institutions  (such  as  high  schools  and  community 
colleges)  to  build  up  a  computing  facility  in  small  step- 
by-step  increments.  As  a  result,  such  schemes  rival 
minicomputers  in  computing  power. 

Very  quickly,  the  non-economic  advantages  of  such 
local  networks  of  personal  computers  become  obvious: 
1)  the  teacher  has  the  capability  of  accessing  any 
student's  file  at  any  time;  2)  the  teacher  can  check  a 
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student  from  a  teacher's  computer  at  any  time  during 
class,  to  monitor  work  in  progress;  3)  the  teacher  can 
put  a  lesson  or  message  on  a  hard  disk  drive  and  each 
student  can  access  that  message  or  lesson;  4)  the 
student  has  access  to  only  his  file  and  cannot  enter 
another  student's  file;  5)  the  teacher  can  keep  grade 
records,  using  programs  that  work  through  the  percen- 
tages, enabling  him  to  quickly  and  accurately  produce 
grades  for  any  student  at  any  time;  6)  attendance 
records  and  reporting  are  much  easier  with  a  computer 
to  assist;  and  finally,  7)  the  student  cannot  damage  or 
lose  the  data  on  the  hard  disk  drive. 

From  the  administrator's  point  of  view,  the  large 
storage  medium,  available  from  the  beginning,  makes  it 
possible  to  use  the  system  for  student  record  keeping; 
for  equipment,  furniture,  and  book  inventory;  for 
budgeting;  for  payroll;  for  club  accounting;  for  word 
processing;  for  preparing  bids;  for  scheduling  building 
use  either  for  the  community  or  school  itself.  The  list 
is  endless. 

A  simple  example  illustrates  the  cost  advantages  of 
local  networks  of  personal  computers.  Consider  the 
most  common  alternative  to  local  area  distributed 
processing:  a  timeshared  minicomputer,  a  common 
configuration  in  large  educational  institutions.  Assume 
that  the  minicomputer,  including  multiple  megabyte 
disk  storage,  costs  $100,000  and  that  the  terminals 


$200,000 

TIME  SHARED              . 
MINICOMPUTER^^ 

$100,000 

>^NETWORK 

$20,000 

i                         i                        X                        Ik 

20            40            60            80 
NUMBER  OF  STATIONS 
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Figure  1.  System  cost  as  a  function  of  number 
of  stations 
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used  cost  $1,000  each.  The  processing  power  of  the 
minicomputer  is  ten  times  that  of  a  personal  computer. 

For  "n"  user  stations,  then,  the  system  cost  is 
COST  =  $100,000  +  ($1,000  x  n)  and  the  computer 
power  available  to  each  user  is  POWER  =  10  x  (P/n), 
where  P  is  the  power  equivalent  to  a  personal  computer. 

For  a  comparable  network  of  personal  computers, 
the  per  station  cost  is  $2,000  and  a  shared  file  server 
with  disk  storage  costs  $20,000.  System  cost  for  n 
users  is  COST  =  $20,000  +  ($2,000  x  n)  and  per 
user  computer  power  is  POWER  =  P. 

Figures  1  and  2  show  the  cost  and  power  of  the  two 
systems  as  a  function  of  the  number  of  user  stations. 
For  this  comparison,  the  power  per  user  is  greater  for 
the  local  network  whenever  the  number  of  stations  is 
greater  than  10  and  the  cost  is  lower  whenever  the 
number  of  stations  is  less  than  80.  For  a  system  with 
20  stations,  each  local  network  user  has  twice  the 
computer  power  for  half  the  cost. 

To  educational  computer  users,  where  budgets  are 
chronically  tight,  the  economics  of  networking  are 
overwhelming.  To  meet  the  needs  of  these  users,  a 
number  of  companies  have  entered  the  market  with 
systems,  from  simple  disk  sharing  to  sophisticated 
networks  of  personal  computers. 

One  of  the  personal  computer  networking  configura- 
tions that  many  educators  look  at  first  is  Radio  Shack's 
Network  in  which  a  model  I  or  model  II  TRS-80  with  one 
disk  drive  serves  as  the  master  computer,  enabling 
connection  of  up  to  1 6  TRS-80s,  with  each  saving  and 
loading  programs  from  a  central  disk. 

A  teacher  can  either  send  a  program  out  to  each  of 
the  16  units  simultaneously  or  select  which  personal 
computer  will  receive  the  program.  The  student  at 
each  station  is  required  to  type  CLOAD  and  press 
ENTER  to  make  the  computer  think  it  is  receiving  a 
program  from  a  cassette  recorder  in  serial  fashion.  The 
drawback  to  this  approach  is  that  the  program  must  be 
transmitted  at  cassette  recording  speed.  Later  versions 
of  Network  allow  loading  of  programs  into  model  Ills  at 
speeds  three  times  the  standard  cassette  rate.  In 
addition,  it  is  possible  to  use  any  CLOADed  program 
with  Network,  including  word  processing  programs 
written  in  assembly  language. 
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Figure  2.  Computer  power  per  station  as  a 
function  of  number  of  stations 
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If  students  want  to  save  their  programs,  the  teacher 
must  tell  the  network  which  station  is  sending.  The 
student  then  types  CSAVE,  causing  the  program  to 
pass  onto  the  disk,  also  at  cassette  speed. 

A  feature  of  the  Commodore  Pet  that  allows  multiple 
units  to  share  the  same  disk  storage  is  used  by  some 
educational  institutions  to  form  primitive  networks. 

Using  standard  cables,  it  is  possible  to  plug  a 
number  of  Pets  into  a  single  disk  drive.  Each  Pet 
hardwired  into  the  drive  can  access  it  to  save  or  load 
programs,  but  the  drive  acts  as  if  it  were  hooked  up  to 
just  a  single  Pet.  The  drawback  to  this  approach  is  that 
there  are  no  provisions  for  handling  simultaneous 
requests  or  a  request  that  might  arrive  during  the 
execution  of  a  command. 

Handling  concurrent  commands 

A  number  of  schools  in  the  San  Francisco  Bay 
area  have  come  up  with  a  straightforward  way  around 
this  problem.  At  an  installation,  a  large  colored  block 
sits  on  top  of  the  disk  drive.  If  a  student  wants  to 
access  the  disk,  he  brings  it  to  his  station.  When  the 
disk  task  is  completed,  the  block  is  returned  to  the  top 
of  the  disk  drive. 

A  software  solution  is  provided  by  Skyles  Electric, 
Mountain  View,  CA,  which  offers  two  Pet  networking 
schemes.  Providing  more  system  software  than  Radio 
Shack's  network,  the  systems  can  accommodate 
automatic  handling  of  concurrent  commands  by  a 
number  of  different  Pets. 

Nestar  Systems  was  founded  in  late  1978  and  since 
then  has  sold  several  thousand  of  its  networks,  first  to 
the  educational  market  and  later  to  a  wide  variety  of 
other  users. 

Nestar's  first  generation  product,  the  Cluster/One 
model  One,  was  designed  with  the  educational 
customer  in  mind.  Its  affordability  and  ease  of  use  for 
the  novice  made  it  an  attractive  alternative  to  separate 
disks  and  peripherals  for  each  station.  Still  offered 
today,  the  model  One  was  designed  to  support  a  wide 
variety  of  personal  computer  configurations — Commo- 
dore Pets,  TRS-80s  and  Apple  lis— in  the  same  local 
network,  and  incorporates  such  features  as  program 
library  sharing  and  central  management  through  a 
shared  disk. 

As  part  of  the  network  design  of  the  model  One,  a 
self-assigning  address  system  was  developed,  enabling 
multiple  devices  to  have  separate  and  distinct 
addresses  on  a  daisy  chained  parallel  bus,  by  each 
device  implementing  an  identicial  interface.  Capable  of 
supporting  up  to  64  computers,  the  model  One  avoided 
the  problems  of  extra  wires  or  address  decoding,  but 
allowed  each  device  to  have  a  unique  address  on  the 
bus  to  which  it  alone  responds. 

The  Cluster/One  model  A  is  Nestar's  second  genera- 
tion network  product.  Rather  than  supporting  a  variety 
of  different  types  of  personal  computers,  Nestar  has 
standardized  on  the  Apple  II  as  its  basic  CPU.  The  model 
A  network  supports  up  to  65  Apple  lis  in  a  single  net- 
work. It  is  aimed  not  only  at  the  education  market,  but 
to  a  much  more  diverse  user  market  including  banking, 
travel  agencies,  public  access  entertainment,  as  well 
as  many  professional  and  small  business  applications. 

The  network  operates  over  a  1 6  bit  wide  parallel  bus, 
and  the  physical  medium  is  a  cable  consisting  of  16 
parallel  wires,  either  in  a  flat  cable  or  packaged  twisted 
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pairs.  This  type  of  cable  requires  only  minimum  cost 
hardware  drivers  and  permits  eight  times  the  network 
throughput  of  a  bit  serial  cable,  since  data  is  sent  as 
eight  bits  in  parallel,  or  one  byte  at  a  time. 

The  speed  chosen  for  the  model  A  is  240K  bits  per 
second,  the  fastest  rate  that  could  be  supported  by  a 
software  driven  network  interface  running  on  a  host 
computer  based  on  an  eight  bit  processor,  such  as  the 
6502  in  the  Apple  II,  without  large  amounts  of  supporting 
hardware.  This  speed  easily  handles  normal  network 
transaction  traffic  generated  by  a  collection  of  Apple  II 
computers  up  to  a  distance  of  1 ,000  feet. 

In  the  model  A  network,  there  is  no  centralized 
control.  The  computers  in  the  network  are  called 
stations.  Any  number  of  stations  operating  as 
"servers"  may  provide  services  for  other  stations, 
called  "clients,"  on  the  network. 

The  network  is  accessed  by  a  network  interface  card 
in  each  station.  Network  topology  is  not  restricted; 
straight  bus,  star  configuration  or  tree  structure  are  all 
allowed.  To  keep  costs  low,  the  network  interface  card 
does  not  contain  any  complex  LSI  circuitry,  such  as  a 
microprocessor  or  custom  logic.  It  consists  instead  of 
network  bus  drivers,  RAM  buffers  and  ROM  containing 
the  network  protocol  codes  that  are  executed  by  the 
CPU  of  the  Apple  II  itself  in  order  to  access  the  network. 
The  network  cards  of  all  the  stations  are  identical,  with 
the  possible  exception  of  different  ROM  codes  to 
implement  the  higher  level  protocols. 

Access  to  the  network  is  implemented  as  a  layered 
set  of  protocols.  Protocol  level  0  is  the  physical  network 
access.  This  level  is  handled  by  hardware  and  performs 
bus  allocation,  bus  contention  resolution,  address 
recognition  and  byte  transmission. 

Level  1  is  packet  transmission.  At  this  level,  multiple 
byte  packets  are  reliably  sent  and  received,  including 
error  detection  and  transmission.  This  level  is  performed 
by  ROM  based  firmware  in  the  network  interface  card. 

Level  2  is  message  transmission.  Multiple  packets 
may  be  grouped  for  interpretation  as  a  single  message. 
At  this  level  for  instance,  uninterrupted  data  are  passed 
between  the  file  server  and  a  client  station  requesting 
file  reads  and  writes.  Level  2  is  also  generally  served 
by  interface  card  ROM  firmware. 

Interpreted  messages 

Level  3  is  the  process  communication  level.  At  this 
level,  the  contents  of  messages  are  interpreted  by  disk- 
based  software  running  on  the  communication  stations. 

Stations  operating  as  servers  have  usually  been  out- 
fitted with  special  server  function  programs,  allowing 
them  to  provide  several  direct  services  to  all  other 
stations  in  the  network. 

The  file  server  function  offers  a  wide  range  of 
storage  capacities,  from  an  entry  level  1 .2M  bytes  of 
floppy  disk  storage  to  over  4  gigabytes  of  hard  disk 
storage,  more  than  that  available  even  in  many  large 
computer  systems.  The  software  accepts  file  trans- 
action requests  from  client  stations  on  the  network  and 
accesses  the  mass  storage  devices  accordingly.  The 
file  system  provided  has  a  hierarchical  structure  of 
directories,  password  protection  for  individual  files  and 
directories,  separate  protection  for  user  defined  public, 
group  and  private  access  rights,  interlocks  for  safe 
simultaneous  file  updates  and  all  the  other  character- 
istics of  a  state-of-the-art  file  system. 
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Fremont  High  School,  Fremont,  CA  employs  25 
Apple  computers  under  the  Corvus  installation. 

The  file  server  is  viewed  by  its  clients  as  providing 
two  virtual  channels,  one  for  file  service  meta 
commands  and  the  other  for  passing  I/O  requests  and 
data.  The  metacommands  are  used  for  high  level 
manipulation  of  the  file  system,  such  as  creating, 
deleting,  mounting  and  unmounting  files,  and  unlocking 
shared  data  during  simultaneous  updating.  The  virtual 
I/O  channel  is  used  just  like  a  local  disk  facility.  Because 
the  file  server  has  a  dedicated  processor,  it  can 
implement  a  superset  of  the  I/O  facilities  normally 
provided  by  the  local  operating  system. 

This  function  is  provided  by  a  personal  computer 
serving  as  a  network  station  with  one  or  more  printers 
attached,  running  software  that  accepts  print  requests  ' 
from  the  network  and  maintains  a  print  request  queue 
on  the  file  server.  On  request,  the  print  server  finds  a 
file  on  the  specified  file  server  and  prints  it  on  the 
specified  printer.  A  typical  print  server  has  several 
printers— one  for  drafts  and  listings  and  another  for 
letter  quality  final  copy. 

The  1 ,000  foot  locality  limitation  of  the  Cluster/One 
model  A  can  be  easily  overcome  by  using  a  variety  of 
internet  server  configurations. 

Several  types  of  internet  servers,  or  gateways,  are 
possible.  A  simple  gateway  called  a  file  transfer  server 
is  an  adaptation  of  the  print  server  and  is  directly 
attached  to  several  networks,  usually  situated  in  close 
proximity.  It  is  implemented  via  a  simple  board  added  to 
one  of  the  Apple  lis  which  otherwise  operates  in  both 
networks.  Other  Apple  lis  in  either  network  must  go 
through  this  Apple  II  gateway  to  access  Apple  lis  in  the 
other  networks.  The  file  transfer  server  fields  file 
transfer  requests  from  each  network  and  transfers  files 
either  to  its  attached  printers  or  to  file  servers  or 
stations  on  another  network. 

For  networks  not  located  physically  close  to  each 
other,  long  distance  inter-network  communications  is 
provided  by  a  modem  server  in  one  of  the  Apple  II 
stations  containing  an  autodial/autoanswer  modem  and 
data  transfer  software  for  internetwork  transmission. 

Other  internet  server  functions  possible  with  Nestar 
include  a  Bisync  server  that  allows  a  network  to  access 
a  mainframe  using  the  industry  standard  2780  remote 
job  entry  work  station  protocol  and  a  3270  server  that 
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Classroom  setup  of  Nestar  Cluster  One/model  One 
devices  includes  both  Pet  and  Apple  II  machines. 

allows  the  network  to  access  a  mainframe  in  an  inter- 
active terminal  configuration. 

To  create  user  or  server  stations,  no  modifications 
are  necessary  to  the  Apple  lis.  Simply  by  adding  the 
Nestar  software  and  hardware,  a  standalone  Apple  II 
becomes  a  node  in  the  network,  conforming  to  all 
protocols  of  the  latest  Apple  operating  system;  DOS  3.3 
or  Pascal  OS  1.1.  No  reprogramming  is  necessary. 

Nestar  networks  in  one  form  or  another  have  been 
installed  in  more  than  1 ,000  locations,  most  of  them  in 
educational  installations  with  anywhere  from  two  or  three 


users  to  several  hundred.  These  include  Norman  High 
School,  Norman,  OK;  Mill  Creek  Township  High  School, 
Erie,  PA;  and  Oglala  Sioux  College,  Rapid  City,  SD. 

The  installation  planned  for  the  Monterrey  Institute 
of  Technology,  Monterrey,  Mexico,  is  perhaps  one  of 
the  largest  networks  of  personal  computers  to  date. 
Currently  Nestar  networks  are  being  used  to  hook  the 
125  Apple  II  computers  together  into  local  nets  and 
then  using  gateways  to  hook  the  various  networks 
together.  Plans  are  in  the  works  to  expand  the  main 
campus  with  an  additional  200  or  so  Apple  lis  as  well  as 
hook  up  to  the  Apple  lis  located  on  the  institution's  1 1 
satellite  campuses.  Ultimately  the  plan  is  to  obtain 
1 ,000  Apple  lis,  all  hooked  together  via  local  networks. 

Arcade  setup 

One  of  the  most  interesting  Nestar  installations  is  a 
Cluster/One  model  A  network  located  at  Sesame  Place, 
an  educational  amusement  park  near  Philadelphia,  PA, 
sponsored  by  the  Children's  Television  Workshop. 
One  portion  of  the  park  contains  computers  in  an 
arcade  setup.  The  Apple  lis  are  all  hooked  up  to  a 
model  A  to  take  advantage  of  the  color,  graphics  and 
sound  capabilities  of  the  Apple  II  while  centralizing  the 
storage  of  various  programs. 

Thirty  five  fully  tested  games  are  accessible  via  56 
Apple  II  computers,  each  designed  to  teach  children 
reading,  music,  logic,  creative  writing,  social  studies 
and  hand/eye  coordination.  The  computers  are 
packaged  in  special  cabinets  to  make  them  look  more 
like  arcade  games  than  computers.  Since  most  children 
don't  know  how  to  type,  special  keyboards  are  used 
with  1-inch  square  letters,  numbers  and  special  symbols 


FULL  COLOR 

GRAPHICS 

Complete  line  of  color  Imaging  systems  with  high 
resolution  real  time  video  FRAME  GRABBER 
for  the  8-100  bus. 

Capture  and  digitize  a  video  frame  in  l/60th  of  a  second.  Store     "- 
up  to  2  million  bits  of  image  data  in  onboard  buffer.  By  software, 
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CLASS  OF '82 ...  BOOT  UP! 


ASSISTANT  PRINCIPAL  -  Whether  you're  too  small  for  a  big  computer 
or  if  you  just  want  to  bring  your  administrative  duties  under  your  control, 
the  "Assistant  Principal  is  just  what  you  need.  It  prints  school  rosters, 
allows  you  to  input  teacher  grades,  prepare  report  cards,  and  maintain 
student  master  .records.  You  should  have  no  more  trouble  with  student 
scheduling,  grade  averaging  or  recording  of  student  grades.  For  Apple  II 
and  Apple  II  Plus,  two  disk  drives.  48K  Memory  and  an80column  printer. 
Item  M-3839-11,  Price  S500.00. 

ROLL  CALL  -  Let  this  program  keep  track  of  that  all  important  attend- 
ance data.  Whether  you  need  information  on  an  individual's  tardy, 
absence  historyor  need  to  prepare  attendance  reports  for  the  board  or 
your  state  funding  agency,  this  complete  system  will  make  the  task  easy 
work.  The  system  will  create  its  own  data  base  or  work  off  the  Assistant 
Principal's  files.  For  Apple  II  or  Apple  II  Plus,  two  disk  drives.  48K 
Memory,  and  art  80  column  printer  Item  M-52.  Price  S250.00. 

SYSTEMS  ANALYST  PLUS  -  Whether  you're  a  novice  computer 
student,  teacher  or  principal,  you  will  find  this  program  most  helpful. 
Even  the  advanced  programmer  should  find  these  seventeen  teaching 
sessions  on  programming  useful  for  brushing  up  on  the  language  and 
commands.  For  Apple  II  or  Applell  Plus  with  Applesoft,  one  disk  drive, 
and  32K  Memory.  Item  M-40.  Price  $69  95. 


Call  our  toll  free  number  (or  a 

free  catalog  on  professional, 

business,  accounting  and 

educational  programs. 


(800)  854-0561 

In  Ca.  (800)  432-7257 

Exl.  802    or  write: 


MONUMENT  COMPUTER  SERVICE 

Village  Data  Center 

P.O.  Box  603 

Joshua  Tree,  California  92252 
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WESTLAND  ELECTRONICS 

Special  Phone  Order  Line 
1-800-521-0664 


2708    $4.95 

4116-3,  200  nS    2.99 

4164,  200nS    24.95 

Z6132,  4K  x  8  RAM    29.95 

1771     24.50       6809    1 4.95       821 6 2.75 

6821 3.95 

6845    18.49 
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75188     1.39 

75189     1.39 

8T28 2.49 

8T93 1.99 

8T95 1.95 

8T96 1.95 

8T98 1.95 

8085A    9.95 

82S10    1.49 

8212 2.75 

8214 3.95 

WESTLAND  ELECTRONICS 

37387  Ford  Rd.  .  Westland,  Ml  48185 

313-728-0650  Information  Line 

1-800-521-0664  Order  Line 


1791     34.95 

21L02 1.49 

2112     2.90 

2114L 2.99 

2516     8.49 

2532    19.95 

2651     12.95 

2716     7.95 

2732    19.95 

4027A-4 79 

4044-30 3.95 

4116-4 2.50 

6502    8.99 

6800    9.95 

6802    ..'...    11.95 


MastofCard 


8224 

8226 

8228 

8251 

8255 

AY5-1 01 3A 
AY5-2376  . 
DAC0800  . 
MM58167. 
TR  1  602  B  . 
Z80ACTC  . 
Z80ACPU  . 
Z80A  PIO  . 
Z80A  DART  13.49 
Z80A  SIO/1     19.49 


VISA' 


3.29 
2.79 
4.49 
6.95 
6.49 
.  4.95 
14.95 
3.99 
10.50 
2.49 
8.99 
9.75 
8.99 
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including  color  identifiers.  The  letters  are  also  arranged 
in  A  to  Z  order,  making  them  very  easy  to  use  by 
children.  The  educational  games  range  in  difficulty  to 
suit  a  number  of  different  age  groups. 

Each  Apple  II  contains  48K  bytes  of  memory,  sufficient 
for  some  games  to  be  stored  locally  on  the  Apple  II. 
Other  Apple  lis  offer  two  or  three  games,  which  can  be 
loaded  from  a  hard  disk  through  a  Cluster/One  model  A 
network.  The  games  are  held  in  33M  bytes  of  hard  disk 
storage  and  can  be  supplied  to  the  individual  Apple  lis 
in  the  system  in  seconds. 

Started  in  mid-1979,  Corvus  Systems'  initial  product 
was  an  8-in.  Winchester  disk  system  for  micro- 
computers, followed  quickly  by  its  first  network 
product— Constellation. 

A  backend  configuration  that  allowed  the  inter- 
connection of  up  to  64  personal  computers  of  almost 
any  type  in  a  star  configuration  with  a  Corvus  disk  at  its 
hub,  the  Constellation  provides  up  to  80  million  bytes 
of  shared  mass  storage  with  multi-level  file  and  user 
security,  pipes  and  spooled  peripherals. 

At  the  center  of  the  star  is  a  host  multiplexer.  This 
central  node  contains  hardware  that  polls  up  to  eight 
personal  computers  in  a  round-robin  fashion.  For  larger 
networks,  a  multiuser  system  can  be  set  up  with  one  to 
eight  multiplexers,  connected  to  a  master  multiplexer. 

A  major  advantage  of  the  Constellation  is  that  it 
allows  each  personal  computer  to  use  its  own  native 
operating  system  without  modification.  To  permit  easy 
interface  of  virtually  any  personal  computer  and/or 
operating  system  to  the  network,  I/O  drivers  are 
provided  for  all  supported  operating  systems,  including: 
Apple  II,  Apple  III,  Altos,  DEC's  LSI-11,  Superbrain, 
Tandy  TRS-80  models  I,  II  and  III,  Atari,  Commodore, 
NEC's  PC-8000,  Zenith's  Z89  and  generic  S-100  bus 
systems  such  as  Alpha  Micro,  Cromemco,  Dynabyte, 
Exidy,  Imsai,  North  Star  and  Vector  Graphics. 

Corvus'  second  generation  network  product,  Omni- 
net,  was  designed  to  get  around  the  one  major  drawback 
of  the  Constellation:  if  the  multiplexer  is  faulty,  the 
entire  network  fails.  In  addition,  the  earlier  network  was 
dependent  on  using  Corvus  hard  disks,  since  the  disk 
controller  played  a  key  part  in  network  allocation. 

Linking  peripherals 

Omninet  is  independent  of  any  disk  drive  and  has  no 
active  elements  that  can  fail.  It  continues  to  exist  and 
function  even  after  an  active  element  that  is  connected 
to  it  fails.  Omninet  permits  connection  of  computers  to 
the  network  and  does  so  even  if  the  computer  uses  a 
floppy  drive.  Using  the  same  networking  software  as 
Constellation,  Omninet  is  compatible  with  the  same 
range  of  computer  configurations.  Its  main  function  is  as 
the  physical  link  between  all  peripherals,  whether  they 
are  computers  or  disk  drives  or  printers.  A  bus  oriented 
system,  Omninet  allows  the  interconnection  of  up  to 
64  computers  and  peripherals  on  a  4,000  foot  link  with 
a  data  transfer  rate  of  one  million  bits  per  second. 

The  method  used  for  physical  connection  is  an 
RS-422  shielded  twisted  pair  of  wires.  The  transmission 
over  this  twisted  pair  is  serial.  In  the  older  multiplexer- 
based  Constellation  network,  transmission  is  parallel 
over  a  flat  cable.  In  serial  transmission,  only  one  line  is 
used  for  both  the  sending  and  receiving  of  a  signal. 
Obviously,  one  cannot  send  and  receive  at  the  same 
time  or  there  would  be  a  loss  of  data.  However,  the 
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speed  with  which  signals  move  over  the  Omninet  is  so 
great  that  no  one  computer  notices  any  wait  to  either 
send  or  receive. 

Another  physical  part  of  the  network  is  the  junction 
box.  This  junction  occurs  at  the  point  where  the  line  to 
the  peripheral  comes  off  the  network  line.  The  other 
physical  portion  of  Omninet  is  the  transporter,  placed 
in  any  peripheral  put  on  the  network.  The  transporter  is 
an  interface  board  that  is  plugged  into  each  computer. 
It  contains  a  Motorola  6801  single  chip  microcontroller, 
a  custom  gate  array  device  and  associated  support 
components.  It  acts  as  the  controller  and  interfaces 
directly  to  the  serial  network  and  to  the  memory  of  the 
personal  computer  to  which  it  is  interfaced.  This  direct 
interface  to  the  host  memory  is  termed  direct  memory 
access  and  means  that  the  data  is  transmitted  from  the 
source  directly  into  the  computer's  memory  without 
any  action  on  the  part  of  the  receiving  CPU. 

Detecting  messages 

It  is  the  transporter  that  serializes  the  data  and 
detects  the  messages  being  sent,  checks  to  see  if  the 
message  is  addressed  to  the  station,  checks  for  errors 
in  transmission  and  senses  data  on  line  to  prevent 
collision.  If  necessary,  the  transporter  does  retrans- 
missions after  a  random  waiting  period.  It  sends  and 
receives  acknowledgement  and  filters  out  duplicate 
packets.  Control  resides  in  each  microcomputer.  Thus 
distributed  control  exists  on  Omninet,  as  opposed  to 
the  Constellation's  centralized  configuration. 

There  exist  between  1 ,000  and  2,000  users  of 
various  Corvus  network  configurations,  with  anywhere 
from  two  to  64  users,  including  a  25  Apple  II  network  at 
Fremont  Unified  School  District  in  Fremont,  CA;  a  17 
Apple  II  network  at  Saratoga  High  School  in  Saratoga, 
CA;  25  Apple  II  network  at  Springfield  High  School, 
Springfield,  IL;  36  Apple  lis  at  Gonzales  High  School, 
Gonzales,  CA;  an  eight  Apple  II  configuration  at  the 
University  of  Iowa  Department  of  Education;  an  eight 
Apple  II  network  at  the  University  of  Miami;  a  three 
Apple  II  system  at  Washington  University,  St.  Louis, 
MO;  and  a  three  Apple  II  system  at  the  University  of 
Illinois  Institute  for  Educational  Research. 

The  Saratoga  High  School  installation  in  the  middle 
of  Silicon  Valley  is  a  good  example  of  a  typical  Corvus 
network  configuration,  designed  to  teach  programming. 
The  instructor  can  request  beginning  programming 
students  to  individually  load  a  program  from  disk,  a  task 
completed  in  seconds.  After  discussing  the  program, 
the  teacher  gives  an  assignment  to  modify  the  program 
or  write  one  similar  to  it.  Once  completing  the  assign- 
ment, the  students  save  their  programs  on  a  hard  disk, 
perhaps  for  print-out  at  a  later  date. 

Each  student  has  a  password  that  acts  as  a  key  to  a 
particular  part  of  the  system.  For  instance,  Pascal  pro- 
gramming is  not  available  to  everyone  and  students  who 
wish  to  do  required  exercises  in  math  or  social  science 
during  their  free  time  have  passwords  to  give  them 
access  to  these  programs  alone,  on  a  read-only  basis. 

There  is  also  a  publicly  known  password  for  anyone 
who  wishes  to  experiment  with  the  system,  learn  Basic 
independently  or  play  games.  If  the  games  seem  to  be 
taking  up  too  much  time,  the  teacher  can  easily  delete 
them  from  the  list  for  that  password.  The  teacher  also 
has  access  to  the  programs  stored  on  the  hard  disk  so 
he  can  assess  the  progress  of  the  students.  D 
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from  the  best 

GREAT  PRICES,  GREAT  SERVICE,  GUARANTEED 
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"KM  PACKARD 

Whether  you  want  their  great 


Apple  Computers 

Disk  drives,  accessories 
software,  graphics  tablets. 
CALL  FOR  BEST  PRICES 

Call  us  for  great  prices: 
Altos,  Atari,  NEC, 
Zenith  and  other 
computers 


MONITORS 

BMC  &  NEC  Green  Screen 

NOW  IN  STOCK 

We  have  the  CORVUS 
systems  to  hook  up  several 
Apple  computers  at  once! 

NEC  &  DIABLO  PRINTERS 

Anadex,  Paper 
Tiger.  CALL 
for  latest  prices 


NEW        ^ 
MX  100  & 
>   MX80F/T 

The  new  136 
column  Epson 
printer  with  graphics  and  the 
Friction/tractor  MX  80  are  in 
stock.  WE  HAVE  THE  GRAPHIC 
PACKAGE  FOR  MX  80.  call. 

SILENTYPE  PRINTER 
ONLY  $284.00 


SOFTWARE 


Amazing  Mountain  Hardware 
CPS  Multi-function  card 

ALL  IN  ONE: 

Parallel/Serial/ Clock/Calen 


Visicalc  3.3  $175/Reg. 

BPI  GL/INV/AR/etc  299/Reg. 

Tax  Preparer  by  Howardsoft  . . .  79/Reg. 
Real  Estate  Analyzer.Howardsoft  125/Reg. 
Creative  Financing,  Howardsoft   125/Reg. 

ASCII  Express  II  by  SDS 55/Reg. 

Z-TERM  (CPM)  (16  sector)  ....  85/Reg. 
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PLOTTERS 

Bausch&Lomb  plotters 
for  your  computer  by 
Houston  Instruments... 
CALL! 
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Visit  our  retail  store: 
Net  Profit  Computers 

521  W.  Chapman  Ave 
Anaheim,  Cal.  92802 
714  750-7318 


Mail  orders  ONLY: 

NET  PROFIT  COMPUTERS 

2908  Oregon  Court,  Bid  G1 
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1(800)421-1520 

in  Cal:  213  320-4772 


Cal  residents  add  6%  sales  tax.  Minimum  shipping  and  handling  charges  are 
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COMPUTER  PURCHASE: 
WADE  IN  EASY 


by  Lou  and  Annette  Hinshaw 

The  small  businessman  of  today  faces  a  dilemma: 
not  being  able  to  justify  several  thousand  dollars  for  a 
computer  system  that  is  more  computer  than  he  needs; 
yet  realizing  that  he  will  eventually  need  to  computerize 
in  order  to  compete  in  the  marketplace.  But  there  is  a 
solution:  taking  steps  in  increments  small  enough  to 
chew  up  and  digest  as  he  goes  along. 

A  wise  approach  is  to  adopt  computers  as  a  hobby. 
In  this  way,  the  small  businessman  can  move  into  com- 
puters with  just  about  any  size  of  investment  he  wants 
to  make.  There  are  kits  and  complete  small  systems  for 
$200-300  that  can  be  used  to  learn  how  computers 
work— and  also  have  the  potential  for  expansion  to 
meet  substantial  business  needs.  Of  course,  a  number 
of  more  elaborate  commercial  packages  are  available  in 
the  range  of  $1 ,000-1 ,500  for  small-scale  hobby  use. 
These  require  less  technical  knowledge  to  use  them, 
but  also  offer  a  somewhat  smaller  learning  potential. 

The  less  expensive  route  usually  means  having  to 
program  in  machine  language  and  using  your  TV  for  a 
CRT.  The  person  who  goes  this  route  will  need  to 
acquire  some  basic  electronics  knowledge  with  the 
computer,  including  such  building  skills  as  soldering 
and  following  wiring  instructions.  The  small  business- 
man may  find  that  the  time  and  knowledge  invested  in 
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this  will  improve  other  areas  of  his  business.  Indeed,  as 
more  and  more  machines  from  automobiles  to  assembly 
lines  are  being  improved  or  run  by  microprocessors,  he 
may  find  that  this  hobby  has  taught  him  how  to  automate 
parts  of  his  manufacturing  process  and  improve  his 
inventory  and  ordering  techniques.  The  possibilities 
are  literally  infinite. 

We  started  our  computer  hobby  by  choosing  a  Quest 
kit  called  the  Super  Elf.  This  computer  is  built  around 
the  RCA  1802  microprocessor,  which  was  originally 
designed  for  industrial  use.  This  chip  has  all  the 
potential  of  the  Z-80  and  the  6502  and  can  be  used  in 
many  industrial  applications. 

Our  first  project  was  the  basic  board,  which  is  very 
small.  It  has  only  ViK  byte  of  memory  and  can  be 
programmed  in  machine  language  only.  If  we  had  to  do 
it  over,  we  would  have  included  the  high  and  low 
address  options  and  the  deluxe  steel  case  (which  has 
room  for  an  upgraded  power  supply  and  an  expansion 
system  that  can  go  to  64K  bytes).  The  cost  for  board, 
case  and  addresses  is  under  $200  if  you  build  the  kit 
yourself.  The  basic  board  includes  a  speaker  and  a 
video  chip,  but  a  separate  video  modulator  is  needed 
between  the  computer  and  a  TV  to  generate  graphics. 

Wiring  the  basic  board  took  a  few  hours.  It  was 
tedious,  but  not  difficult,  as  all  the  ICs  are  provided 
with  sockets,  so  one  doesn't  need  to  solder  them  with 
as  much  care  as  if  they  were  wired  in  directly.  Once 
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everything  is  soldered  in,  it  is  a  good  idea  to  go  over 
the  whole  board  with  a  magnifying  glass  to  look  for  cold 
solder  joints.  We  found  several  when  we  had  put  all  the 
ICs  in  and  the  board  didn't  work.  It  was  trickier  to 
correct  at  this  point  than  it  would  have  been  if  we  had 
inspected  before  installing  the  delicate  semiconductor 
components.  We  also  found  that  a  tool  designed  to 
insert  and  remove  ICs  is  indispensable.  Again,  when  our 
board  didn't  work,  we  checked  each  chip  and  found 
several  with  bent  pins  that  weren't  connecting 
properly.  We  got  such  a  tool,  removed  the  ICs,  and 
straightened  the  pins.  Eventually  we  got  it  to  work. 

Two  main  objectives 

The  important  issues  here  are  twofold:  1)  by  working 
with  the  computer  on  a  parttime,  hobby  basis,  the 
businessman  can  build  up  his  knowledge  and  his 
computer  capacity  in  small  increments  of  both  money 
and  time  and  avoid  committing  substantial  resources 
before  he  has  tested  and  integrated  any  particular 
module;  2)  by  working  through  a  small  computer  that  is 
too  limited  to  handle  complex  programs,  he  is  forced  to 
move  in  small  steps,  understanding  each  step  before 
he  gets  into  the  next  one. 

We  found  that  once  we  had  tried  all  the  programs 
and  experiments  given  in  the  instruction  book  that 
came  with  our  Super  Elf,  we  wanted  to  try  to  generate 
our  own  programs.  Our  first  attempts  were  adaptions 
of  programs  we  had  already  run  successfully.  In  order 
to  change  a  program  to  do  something  a  little  different, 
we  had  to  learn  just  what  each  instruction  in  the  1 802 
machine  language  did,  and  the  assembler  mnemonics 
that  go  with  them.  Since  programming  in  assembler  will 
allow  you  to  move  between  several  computer  machine 
languages,  this  increased  our  computer  flexibility. 

Because  we  had  so  little  memory,  we  couldn't  afford 
to  be  sloppy.  We  had  to  find  ways  to  compact  programs 
and  to  discover  the  sequence  of  commands  that  would 
do  what  we  wanted  in  the  fewest  number  of  bytes.  For 
example,  we  tried  to  adapt  a  simple  music  program  to 
play  a  piece  of  sheet  music  we  had.  We  didn't  have 
enough  memory  to  put  the  whole  piece  as  a  sequence 
of  data.  By  analysis,  we  discovered  that  the  tune  used 
only  two  music  themes,  but  played  them  in  a  rather 
complicated  pattern  of  alternation.  We  spent  days  trying 
to  set  up  counters  and  loops  that  would  allow  the  music 
to  be  played  in  the  sequence  without  tripping  the  earlier 
or  later  counters  required  by  the  song's  pattern.  After 
much  frustration,  we  finally  got  the  program  to  work. 
We  had  acquired  important  basic  knowledge  in  how  to 
set  up  counters  and  loops  in  machine  language.  The 
next  programs  all  came  easier. 

We  are  now  working  on  graphics,  trying  to  make  a 
dot  move  across  our  TV  screen.  We  are  gradually 
plumbing  the  secrets  of  how  stacks,  loops,  and  input- 
output  processes  work.  On  a  parttime  hobby  basis,  we 
are  learning  how  the  basic  instructions  work  and  how 
one  puts  them  into  a  program.  Because  we  are  person- 
ally involved  in  making  this  computer  work,  much  of  the 
mystery  of  the  machine  is  dissipated.  We  have  to  delve 
into  the  fundamentals  of  how  the  machine  is  constructed 
physically,  and  what  function  each  byte  performs. 

As  we  build  our  computer  system,  we  will  be  able  to 
understand  each  new  expansion  and  peripheral  as  we 
add  it.  We  are  firmly  and  steadily  moving  toward  a  full 
computer  system,  as  we  chose  a  microcomputer  which 
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can  handle  almost  any  feature  we  are  likely  to  need.  As 
electronic  hobbyists,  we  are  already  exploring  ways  to 
add  more  memory  and  other  functions  via  surplus 
catalogs  or  by  using  closeout  parts.  Even  the  person 
who  does  not  wish  to  take  the  route  of  making  do  with 
less  expensive  parts,  however,  can  over  a  period  of 
time,  develop  a  full  computer  system  that  will  fill  all  the 
foreseeable  needs  of  a  small  business.  This  system  will 
cost  far  less  than  an  analogous  turnkey  package,  and 
the  user  will  understand  it  and  its  capacities  more 
completely  than  a  system  he  had  to  digest  as  a  whole. 

Moreover,  if  he  learns  to  handle  machine  language, 
he  may  be  able  to  use  a  much  smaller  memory  for  his 
needs.  Programs  in  machine  language  are  compacted 
and  do  not  need  the  large  memory  space  required  for  a 
language  such  as  Basic  and  the  interpreter  that  inter- 
faces the  language  and  the  machine.  The  machine  that 
works  with  machine  language  will  also  be  faster  than 
the  same  machine  using  a  computer  language  that 
requires  an  interpreter. 

Once  he  understands  how  the  computer  works,  the 
small  businessman  may  then  find  ways  to  use  it  to 
actually  do  parts  of  his  plant  work.  Digital-analog  and 
other  interfaces  now  permit  voltage,  current,  tempera- 
ture, light  level,  shaftspeed,  package  counting,  address 
reading  and  many  other  computer  operations. 

He  will  have  a  much  smaller  investment  over  a  longer 
period  of  time  than  if  he  bought  a  complete  system  in 
one  purchase,  and  he  will  have  a  much  greater  under- 
standing of  how  to  utilize  the  system  he  builds  to  its 
greatest  capacity.  He  will  have  added  only  those 
features  that  he  actually  needs,  rather  than  having 
bought  a  package  deal  that  he  may  never  fully  utilize.  □ 
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INTERFACE  AGE  95 


by  George  M.  Doss 


I  have  unfortunately  heard  from  more  than  one 
teacher,  "I  have  to  teach  the  Basic  language  beginning 
next  week.  What  do  I  do  now?"  Following  is  an  outline 
for  a  six  week  course  on  the  subject  with  suggestions 
on  subject  matter  and  structure  of  the  classes.  It  should 
provide  a  vehicle  for  the  teacher  to  adapt  into  a  lesson 
plan  that  best  suits  his  particular  needs. 

In  developing  an  introduction  to  Basic,  the  first  step 
is  to  examine  the  parameters  of  the  subject  matter.  For 
purposes  of  this  discussion,  let's  use  the  120  plus 
reserved  words  of  TRS-80  level  II  Basic  as  the  focal 


point.    These    reserved    words    (keywords)   are   the 
alphabet  of  Basic  on  TRS-80  computers. 

A  six  week,  five-day-a-week,  fifty  minute  course 
averages  about  1,200  minutes  of  actual  class  time 
(after  time  for  a  weekly  test  is  subtracted).  The  first 
reaction  of  any  teacher  with  an  eye  for  detail  is:  "I  have 
to  teach  about  seven  reserved  words  an  hour."  Rome 
was  not  built  in  a  day;  neither  is  the  learning  of  Basic 
done  in  14  hours.  Simple  programming  can  be  done 
using  about  30  reserved  words.  In  fact,  if  you  were  to 
analyze  a  general  ledger  system,  these  words  might 
represent  80%  or  more  of  all  the  reserved  words  used 
in  the  programs.  A  recommended  list  of  reserved 
words  can  be  found  in  table  1 . 


Table  1 .  Recommended  reserved  words 

PRINT,  END,  = 

RUN,  LIST,  CLEAR,  BREAK,  NEW 

+  ,   -,  *,  / 

CLOAD,  load,  csave,  save 

IF  THEN,  GOTO 

FOR  TO  NEXT  STEP 

INPUT 

READ  DATA 

GOSUB  RETURN 

DIM 

CLS,  SET,  RESET,  TAB 


Table  2.  Subject  matter  categories 

1 .  Key  Data  Processing  Terms 

2.  Statements 

3.  Commands 

4.  Arithmetic  Functions 

5.  Storing/Getting  Programs 

6.  Branching  Statements 

7.  Looping  Statements 

8.  Input  Statements 

9.  READ-DATA  Statements 

10.  Subroutines 

11.  Single  Dimensional  Arrays 

12.  Graphics 
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Next  is  an  overview  of  the  subject  matter.  How  do 
we  organize  the  14  hours?  See  table  2  for  a  recom- 
mended list  of  twelve  categories.  The  thirteenth 
category  not  listed  is  probably  the  most  important- 
using  the  keyboard.  This  gives  the  teacher  about  70 
minutes  for  each  category. 

Third  is  a  possible  technique  for  teaching  the  subject 
matter.  I  have  had  the  opportunity  to  use  Radio 
Shack's  network  system  in  teaching.  I  was  surprised  at 
how  much  more  time  was  available  to  demonstrate  to 
the  students  simple  programming  using  the  reserved 
words  in  table  1.  You  can  load  from  a  "master" 
computer  into  as  many  as  16  "slave"  computers.  By 
placing  several  students  to  a  computer,  they  can  run 
the  programs,  getting  instant  feedbacks.  Also  you  can 
let  them  modify  the  programs  and  see  what  one  small 
change  can  do  to  a  program.  It  is  recommended  that 
transparencies  of  the  programs  be  used,  so  that 
individual  lines  can  be  discussed. 

The  final  consideration  is  the  development  of 
behavioral  objectives  for  the  course.  Below  are  twelve 
simple  behavioral  objectives  that  attempt  to  blend 
together  the  reserved  words  of  table  1  with  the 
categories  of  table  2. 

At  the  end  of  the  course  the  student  should  be  able  to: 

1)  state  in  writing  definitions  for  the  notions  bit,  byte, 
K,  RAM  and  ROM; 

2)  explain  in  writing  what  the  concept  "statement"  is, 
and  to  use  in  a  program  PRINT,  END,  and  =  to 
direct  the  activity  of  the  computer; 

3)  explain  in  writing  what  the  concept  "command"  is, 
and  to  use  RUN,  LIST,  CLEAR,  BREAK  and  NEW 
to  direct  the  activity  of  the  computer  without  pro- 
gramming it; 

4)  state  in  writing  how  the  computer  handles  mixed 
arithmetic  operations,  and  to  use  in  a  program  the 
arithmetic  functions  of  +,   -,  *,  /; 

5)  use  CLOAD  and  CSAVE  if  a  cassette  is  available, 
and  if  a  disk  system  is  also  available  to  use  LOAD 
and  SAVE; 

6)  define  in  writing  conditional  and  unconditional 
statements,  and  to  use  IF-THEN  and  GOTO  state- 
ments in  a  program; 

7)  explain  in  writing  the  activity  of  a  looping  state- 
ment, and  to  use  FOR  TO  NEXT  STEP  statements 
in  a  program; 

8)  explain  in  writing  the  types  of  variables  and  how 
the  types  of  INPUT  statement  are  affected  by 
various  types  of  inputs,  and  to  use  INPUT  in 
a  program; 

9)  explain  in  writing  the  basic  rules  for  using  READ- 
DATA  statements,  and  to  use  READ-DATA 
statements  in  a  program; 

10)  explain  in  writing  the  reasons  for  the  use  of  sub- 
routines, and  to  use  GOSUB-RETURN  statements 
in  a  program; 

1 1 )  explain  in  writing  the  function  of  arrays,  and  to  use 
in  a  program  DIM  and  arrays; 

1 2)  explain  in  writing  the  parameters  of  graphics  and  to 
use  in  a  program  CLS,  SET,  RESET  and  TAB. 

The  preceding  guidelines  represent  a  broad  answer 
to  the  question,  "What  do  I  do  now?"  The  teacher  can 
carry  the  plan  a  step  further  by  writing  some  simple 
programs  to  be  used  in  the  class.  □ 
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CIRCLE  INQUIRY  NO.  53 


"NEW  USES  FOR  THE 

HOME 
COMPUTER 

IN  THE 

STOCK 
MARKET" 


A  new  book— contains  a  gold  mine  of  ideas!! 

Do  you  have  the  great  stock  and  commodity  trading  advantages 
given  by  the  home  computer  to  the  few  who  properly  us  it?  This 
book  gives  you  a  new  insight  into  cycles  and  seasonal  factors  as 
they  affect  stock  and  commodity  prices.  It  gives  you  solid  tools  for 
measuring  and  profiting  from  them.  Obtain  ideas  and  programming 
never  before  published.  The  writer  has  over  20  years  experience  as  a 
stock  broker  and  8  years  experience  programming  computers.  Book 
is  8'/?  inches  by  1 1  inches  and  has  254  pages  and  34  programs  writ- 
ten in  TRS-80  BASIC. 

The  book  borrows  methods  long  understood  by  radio  and  electronic 
engineers  but  overlooked  by  most  statisticians  Thus,  it  is  able  to 
present  methods,  never  before  published,  of  stock  and  commodity 
market  timing  using  cycles  and  seasonal  variations. 

To  order  book—send  check  S19.95  and  your  name  and  address 
to: 

Thomas  V.  Lenz,  Dept.  I 
596  W.  Karval  Ct.  Spring  Creek, 

Elko,  Nevada  89801  j 
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DISPLAYING  DATA 
WITH  VERTICAL  RASTERING 


To  make  the  most  of  the  available  space  on  any 
output  display— CRT,  printer,  teletype— it  is  often 
useful  to  output  several  columns  of  tabular  data  on  each 
line.  The  natural  tendency  for  ordering  this  data  on 
most  output  devices  is  what  may  be  called  "horizontal 
rastering."  This  means  that  successive  data  items  in 
the  array  are  usually  displayed  from  left  to  right  on  a 
line  until  that  line  is  filled,  after  which  the  device  (or, 
conceptually,  the  program)  sweeps  back  to  the  left 
margin  and  continues  in  this  fashion  until  the  data  is 
exhausted.  An  example  is  shown  in  figure  1 . 


by  Robert  R.  Lewis 
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Figure  1 

.  Horizontal  rastering 
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Figure 

2.  Vertical  rastering 

Contains  the  same  data  as  figure  1  but  is  easier  to 

use. 

Produced  by  the  Basic  program  in  figure  4. 

This  is  similar  to  the  way  most  personal  computer 
CRTs  and  home  television  sets  display  information  on  a 
hardware  level.  A  beam  of  electrons  that  varies  in 
intensity  sweeps  a  series  of  parallel  lines,  starting  at 
the  top  of  the  tube  and  moving  down.  When  the 
electrons  strike  phosphor  elements  on  the  tube  face,  it 
causes  them  to  glow. 

While  this  works  well  for  hardware,  displaying  data 
for  human  perusal  with  horizontal  rastering  has  one 
substantial  problem;  it  is  difficult  to  read.  This  is 
because,  in  general,  fewer  data  items  may  be  stored  in  a 
line  than  in  a  column,  so  the  reader's  eye  may  have  to  go 
through  a  number  of  sweeps  before  finding  the  sought- 
for  item.  Sweeping  is  both  tiresome  and  error-prone. 

Vertical  rastering  (figures  2  and  3)  is  preferable,  but 
it  does  have  its  drawbacks.  The  program  must  know 
the  total  number  of  data  items  to  be  displayed  to 
determine  where  the  column  "breakpoints"  will  be. 

Implementing  vertical  rastering  can  also  be  something 
of  a  chore.  One  approach  is  to  copy  the  data  into  a  two- 
dimensional  array  and  to  display  that  array  with  one 
index  being  the  line  and  the  other  being  the  column. 
There  are  several  drawbacks  to  this  method;  it  requires 
additional  storage  for  the  array,  it  is  difficult  to  change 
the  number  of  columns,  and  problems  arise  when  the 
number  of  columns  is  not  an  integer  multiple  of  the 
number  of  items. 

A  better  approach  is  to  use  a  "lookup  table"  J(l),  so 
that  instead  of  displaying 


X(l) 


X(l  +  1) 


the  program  displays 
X(J(I))  X(J(I  +  1)) 


X(l  +  2) 


X(J(l  +  2)) 


„ 

S1HCOO 

v 

SINCCX) 

v 

0.0 

+ 1 . 0000 

1.1 

-0. 0894 

2,1 

0.1 

+0.  5*836 

1.2 

-0. 1559 

el  ■  £- 

0.2 

+0. 9354 

1 . 3 

-0.1980 

■—  ■    -J' 

0 . 3 

+0. S583 

1.4 

-0.2162 

2.4 

0.4 

+0. 7568 

1.5 

-0.2122 

2.5 

0.5 

+0.6366 

1.6 

-0. 1892 

2.6 

S.  6 

+0.5045 

1.7 

-0.1514 

.=1 .  \ 

0.7 

+0.3678 

1.8 

-0. 1039 

k'.  8 

0.8 

+0. 2338 

1.9 

-0.0517 

2.9 

0.9 

+0. 1092 

2.0 

-0. 0000 

3.0 

1.0 

+0. 0000 

Figure  3. 

Vertical 

rastering 
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To  produce  the  table  in  figure  2,  this  would  mean  setting 


J(1)  = 
J(4)  = 
etc. 


J(2)  =  18 
J(5)  =  19 


J(3)  = 
J(6)  = 


35 
36 


The  lookup  table  still  requires  some  additional  storage, 
but  not  as  much  as  the  2-d  array,  since  the  J  array  may 
be  reset  prior  to  each  line  output  with  only  the  values 
needed  for  that  line.  Some  languages  (i.e.  Basic  and 
Pascal)  have  flexible  enough  output  statement  syntax 
that  a  lookup  table  can  be  replaced  with  successive 
calls  to  a  user-defined  function.  The  following  example 
uses  this  capability,  but  the  formula  presented  works 
with  a  lookup  table  as  well. 

No  matter  how  flexible  output  is,  there  is  still  the 
problem  of  finding  the  value  of  J(l).  One  formula  that 
works  adequately  is:  J(l)  =  mod(l  - 1  ,C)  x  [N/C]  + 
min(mod(l-1,C),  mod(N.C))  +  [(l-1)/C]  +1,  where  N 
is  the  number  of  items  to  be  displayed;  C  is  the 
maximum  number  of  columns;  I  is  the  array  index  )1  <  I 
<  N);  [a]  is  the  "floor"  function  ( =  largest  integer  <  a); 
mod(a.b)  is  the  modulus  (remainder)  function  ( =  a  -  b 
x  [a/b]);  and  min(a,b)  is  the  smaller  of  a  and  b. 

Putting  this  formula  in  the  form  of  a  reusable  function 
or  procedure  turns  out  to  be  very  advantageous.  It  will 
return  the  proper  value  of  J,  no  matter  how  many 
columns  or  items  need  to  be  displayed.  It  may  be 
coded  into  languages  such  as  Pascal  and  Fortran 
almost  verbatim. 

Following  is  an  example  of  the  function  sinc(x)  in  Pet 
Basic.  We  will  use  this  formula  to  print  out  a  table  of  the 
function  sinc(x),  which  is  defined  as 

sinc(x)  =  sin(rrx)  /  (nx). 

Sinc(x)  occurs  frequently  in  electrical  engineering.  We 
have  chosen  it  because  it's  easy  to  evaluate,  but  the 
methods  we  present  will  work  as  well  for  a  list  of  names 
and  phone  numbers,  a  parts  inventory  or  other  items. 
The  formula  was  transcribed  into  Pet  Basic  and  is 
shown  in  figure  3.  Lines  100-128  open  files,  declare 
variables,  and  print  headings.  The  output  arrays  X  and 
Y  are  generated  in  lines  129-160.  Printout  takes  place 
in  lines  165-230.  The  code  before  and  including  line 
230  will  vary,  depending  on  the  computer  as  well  as  the 


SINCOO 

SINCOO 

x 

SINCOO 

+8. Q468 

3.  1 

-0.0317 

4.1 

+0.0239 

+0.  0350 

W  a   i=l 

-0.0584 

4.2 

+0. 0445 

+0.1119 

3 . 3 

-0.07S0 

4.3 

+0. 0598 

+0. 1261 

3-4 

-0 . 0890 

4.4 

+8. 0688 

+0. 1273 

3,5 

-0.0909 

4.5 

+0. 0707 

+0. 1164 

3.  £ 

-0. 0840 

4.6 

+0. 0658 

+0. 0953 

•-1   -? 

-_'  a     I 

-0.0695 

4.7 

+0.0547 

+0. 0663 

3  a  y 

-0.0492 

4.8 

+0.0389 

+0.0339 

3.9 

-0.0252 

4.9 

+0. 0200 

+  0.  0000 

4.9 

-0.0000 

5.0 

+0. 0000 

Produced  after  changing  "C 

=  3"  to 

"C  =  5" 

in  figure  4 

Otherwise,  the  program  was 

identical. 

data.  The  formula,  however,  which  is  on  lines 
1000-1130,  should  work  on  any  Basic  machine. 

Note  that,  in  addition  to  J(l),  lines  1000-1130  also 
return  IC  (  =  mod(l  =  1  ,C)  +  1 ),  which  is  the  number  of 
the  column  in  which  items  X(J(I))  and  Y(J(I))  appear.  In 
this  way,  the  program  knows  when  the  end  of  the  line  is 
reached  by  testing  to  see  if  IC  is  equal  to  C.  If  so,  the 
buffer  is  flushed  with  a  PRINT  statement  that  does  not 
end  with  a  semicolon  (line  200).  IC  is  also  used  to  see  if 
there's  anything  left  to  be  flushed  after  the  last  full  line 
has  been  printed  (line  220). 

The  table  in  figure  2  was  printed  by  this  program 
exactly  as  shown.  If  fewer  or  more  columns  were 
desired,  only  one  statement  (line  120)  would  need  to 
be  changed.  The  second  table  was  produced  by  the 
same  program,  but  with  line  120  changed  to  C  =  5. 

It  should  now  be  clear  that  vertical  rastering  of 
tabular  data  is,  in  general,  both  desirable  and  easily 
implemented.  One  last  note:  the  above  formula  (and 
program)  put  "slack"  (what's  left  over  if  mod(N,C)  is 
not  0)  on  the  bottom  line,  left  justified.  An  algorithm  to 
put  slack  on  the  right,  top  justified,  is  left  as  an 
exercise  for  the  reader.  □ 


1  08  0PEN1  ..4,1  ■  OPENS',  4,  2  ■'  OPENS  .  4 
'05  N=51        REM  =  #  OF  POINTS 

no  din  x<n),ycn;> 

ill  REM  FORMATS  FOR  HEAD I HO  AND  DflTFP 

112  H*="    X   SINC(X>" 

114  p$="        2.9      SZ.9999" 

.1.20  C=3   -REM  =  #  OF  COLUMNS 

J21  REM  PRINT  COLUMN  HEADINGS 

122  FOR  I  =  1  TO  C 

J. 24  PRINT#3,H*,' 

126  NEXT  I 

J  28  PRINT#3 

129  REM  CALCULATE  SINCOO 

130  FOR  I  =  1  TO  N 
140  X<I)=CI-1)/10 
145  V(I)=1 

150  IF  Xa>>0  THEN  Va>=SIN';ff*Xa'>V':'ir*X(I':0 
160  NEXT  I 

166  FOR  I  =  1  TO  C 

167  PRINT#2,F*.: 

168  NEXT    I 
.169  F'RINT#2 

1?@  FOR   I    =    1    TO   N 

180  GOSUE  1000 

190  PRINT#i..Xa>;V<J>, 

200  IF. IC  =  C  THEN  PRINTttl 

210  NEXT  I 

220  IF  IC  <>  C  THEN  PRINT#1 

230  END 

1000  REM 

1001  REM   VERTICAL  RASTER  INDEX 

1002  REM       CALCULATION 

1003  REM 

1004  REM  INPUT:   I (INDEX) 

1005  REM         C-; NUMBER  OF  COLUMNS.) 
1010  REM         N( NUMBER  OF  ITEMS) 
1620  REM 

1030  REM  OUTPUT :  J (VERTICAL  RASTER  INDEX) 

1040  REM         I C (COLUMN  NUMBER) 

1050  I0=INT(a-l)XC) 

?060  I1=I-C*I0-1'REM  =  M0D(I-1,C) 

1O70  I2=INT(N/C> 

1030  I3=N-C*I2   REM  =  M0D<N,C) 

1090   J=I1 

1100  IF  I3<I1  THEN  J=I3 

1110  J=,T+ 1 1*12+10+1 

1120  10=11+1 

1130  RETURN 

Figure  4.  Sample  vertical  rastering  program 

Lines  100-230  are  a  test  "driver"  for  the  vertical 
raster  index  calculation  (1000-1130). 
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Software  Review 


Ratfor 

Pascal 

Constructions 

in  Fortran 

Programs 


by  Alan  R.  Miller 

Pascal  in  many  ways  is  the  ideal  computer  language. 
There  are  few  restrictions  on  the  layout  of  the  source 
program.  Consequently,  the  program  statements  can 
be  arranged  for  maximum  clarity.  There  are  several 
loop  structures  such  as  WHILE,  FOR,  and  REPEAT... 
UNTIL,  and  there  is  an  IF.. THEN. .ELSE  construction. 
Furthermore,  BEGIN. .END  blocks  can  be  used  anywhere. 
All  user-defined  constants  and  variables  must  be 
specifically  declared.  Extensive  checking  occurs,  so 
that  typographical  and  logical  errors  can  be  readily  found. 

Unfortunately,  there  are  several  disadvantages  as 
well.  The  biggest  problem  is  that  the  compiler  is  very 
large.  This  severely  restricts  the  magnitude  of  the 
program  that  can  be  executed  with  a  microcomputer. 
Furthermore,  double  precision  and  complex  types  are 
not  part  of  the  language.  As  presently  implemented, 
most  Pascal  compilers  do  not  allow  function  and 
subroutine  names  to  be  passed  as  parameters  to  other 
functions  or  subroutines.  Permanent  local  variables  are 
not  usually  implemented  either. 

Several  years  ago,  B.W.  Kernighan  and  P.J.  Plauger 
proposed  an  interesting  alternative:  a  preprocessor 
called  Ratfor  (for  Rational  Fortran).  The  user  writes  a 
source  program  in  a  language  that  is  similar  to  Pascal. 
A  Ratfor  processor  converts  the  source  program  into 
legitimate  Fortran  statements.  Then  these  Fortran 
statements  are  compiled  in  the  usual  fashion.  Thus  the 
user  has  the  advantage  of  programming  in  a  structured 
language,  but  also  can  utilize  the  power  of  Fortran. 
Ratfor  processors  are  now  available  for  micros  including 
CP/M  and  TRSDOS.  At  32K  bytes,  they  are  about  the 
size  of  a  Fortran  compiler. 

A  big  disadvantage  of  Ratfor  is  that  programs  must 
be  compiled  twice.  But  the  time  saved  in  writing  and 
debugging  programs  will  generally  offset  the  extra 
compiling  step. 

Ratfor  source  programs  are  free  form,  statements 
can  be  placed  anywhere  on  the  line  and  may  usually 
continue  onto  the  next  line.  A  #  symbol  indicates  that 
the  remainder  of  the  line  is  a  comment.  Thus,  comments 
can  be  placed  on  the  same  line  as  source  code.  A  % 
symbol  placed  at  the  beginning  of  a  line  indicates  that 
the  rest  of  the  line  is  to  be  passed  untouched  through 
the  Ratfor  translator.  This  feature  can  be  used  for 


certain  Fortran  or  assembly  language  statements.  It 
isn't  normally  necessary  for  most  Fortran  statements, 
however.  The  Ratfor  processor  will  properly  align  the 
corresponding  Fortran  statements,  placing  the  labels  in 
columns  1-5  and  the  remainder  starting  in  column  7. 

The  following  keywords  are  recognized  by  Ratfor 
(both  upper  and  lower  case): 


ascu 

break 

define 

do 

EOS 

for 


if --else 

include 

next 

repeat-until 

string 

while 


!     & 


In  addition,  the  punctuation: 

{};%#<>== 

has  special  meaning. 

There  is  a  full  range  of  loop  control  in  Ratfor.  The  DO 
loop  is  implemented  as  in  Fortran,  except  that  there  is 
no  label  at  the  bottom  of  the  loop.  Furthermore,  the 
range  of  the  DO  is  only  the  next  element.  Thus: 

DO  I  =  1 ,  N 
A(D  =  I 

is  the  Ratfor  equivalent  of  the  Fortran: 


DO  20  I  =  1 , 
A(l)  =  I 
20  CONTINUE 


N 


and  will,  in  fact  generate  the  corresponding  instructions. 
If  more  than  one  statement  is  to  be  included  in  the  range 
of  the  DO,  the  block  of  statements  is  enclosed  in  a  pair 
of  braces.  It  is  customary  to  place  the  begin  and  end 
braces  on  separate  lines,  although  this  is  not  required 
by  the  Ratfor  compiler: 

DO  I  =  1 ,  N 


{ 
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A(l)    =    I 
B(l)    =    N-    I 

} 

More  general  looping,  including  backward-stepping 
loops,  can  be  implemented  with  the  Ratfor  FOR  loop. 
For  example: 
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FOR  (I  =  N;  N>0;  I  =  1-1) 
SUM  =  1   +  I  *  V 

As  with  the  DO  loop,  the  range  of  the  FOR  loop  is 
only  the  next  statement.  Therefore,  a  pair  of  braces  is 
used  to  enclose  additional  statements.  The  syntax  of 
the  FOR  loop  may  seem  puzzling.  But  it  is  actually  very 
powerful.  The  parentheses  following  the  FOR  statement 
enclose  three  items.  Any  of  the  three  elements  may  be 
omitted,  but  the  separating  semicolons  must  be  given. 
The  first  item  is  the  initialization  statement.  It 
corresponds  to  the  first  Fortran  statement  generated 
by  the  FOR  loop.  The  second  item  is  the  control  state- 
ment. Looping  continues  as  long  as  this  expression  is 
true.  The  third  expression  indicates  what  action  is 
taken  at  the  conclusion  of  each  loop.  In  the  example 
shown,  the  loop  runs  backwards  from  I  =  N  to  I  =  1 .  The 
corresponding  Fortran  statements  generated  from  the 
Ratfor  code  are: 

I  =  N 

23000  IF(.NOT.(N>0))  GOTO  23001 
SUM  =  1    +l  *  V 

GOTO  23000 

23001  CONTINUE 

The  resulting  Fortran  code  appears  awkward.  But  it 
is  not  necessary  to  look  at  it.  The  important  point  is 
that  Fortran  DO  loops  run  faster  than  the  equivalent 
GOTO  constructions.  Therefore,  DO  loops  should  be 
used  when  possible. 

Two  other  Ratfor  loop-control  elements  are  WHILE 
and  REPEAT-UNTIL.  The  syntax  is: 

WHILE  (logical  expression) 
statement 

and 

REPEAT 

statement 
UNTIL  (logical  expression) 

The  WHILE  loop  continues  while  the  logical  expres- 
sion is  true.  The  test  for  loop  termination  is  performed 
at  the  top  of  the  loop.  The  REPEAT  loop  continues  until 
the  logical  expression  becomes  true.  The  termination 
test  is  made  at  the  bottom  of  the  loop.  As  with  the  DO 
loop  and  the  FOR  loop,  only  one  element  is  affected  by 
these  loops.  If  more  than  one  statement  is  to  be 
included,  a  pair  of  braces  is  placed  around  the  block. 
The  logical  expressions  in  these  constructions  are 
those  needed  by  the  Fortran  compiler  for  a  logical  IF 
statement.  Parentheses  are  placed  around  the  Ratfor 
logical  expression.  Either  the  Fortran  or  the  Ratfor 
relational  operators  may  be  used  in  the  expression: 

Ratfor  Fortran  Meaning 

=  =  .EQ.  equal 

!  =  .NE.  not  equal 

<  .LT.  less  than 

>  .GT.  greater  than 

<  .LE.  less  than  or  equal 

>  .GE.  greater  than  or  equal 
&                  .AND.               and 

|  .OR.  or 

!  .NOT.  not 

Notice  that  two  adjacent  equal  signs  are  used  in  the 
expression  for  logical  equals. 


There  is  an  IF--ELSE  statement  similar  to  the  one  in 
Pascal  except  that  the  word  THEN  is  omitted.  The 
simple  form  is: 

IF  (logical  expression) 
statement 

where  the  statement  is  a  single  statement  or  a  block  of 
statements  surrounded  by  a  pair  of  braces.  The 
extended  form  is: 

IF  (logical  expression) 

statementl 
ELSE 

statement  2 

The  multibranching  case  statement  can  be  imple- 
mented with  additional  ELSE-IF-ELSE  statements: 


IF        (CHAR  = 

dothis 
ELSE  IF  (CHAR 

dothat 
ELSE  IF  (CHAR 

dothenext 
ELSE 

therest 


=  'A' 


=  =  'B') 
=  ='C) 


The  NEXT  and  BREAK  statements  provide  additional 
loop  control.  When  a  NEXT  statement  is  encountered 
in  a  loop,  the  remainder  of  the  loop  is  omitted  and 
control  goes  to  the  next  iteration  of  the  loop.  Loop 
operation  is  terminated  when  the  BREAK  statement 
occurs.  Some  versions  of  Ratfor  accept  arguments  to 
NEXT  and  BREAK.  In  this  case,  the  expression  BREAK  2 
causes  two  levels  of  nested  loops  to  be  terminated. 
The  expression  ALL  may  also  be  accepted  as  an 
argument.  BREAK  might  be  combined  with  an  endless 
REPEAT  loop,  that  is,  one  without  an  UNTIL  statement: 

REPEAT 

{ 

WRITE(OUT,  101) 
READ(IN,  102)  X 
IF(X<  -20)  BREAK 


} 
STOP 

Some  versions  of  Ratfor  improperly  process  the 
NEXT  and  BREAK  commands  when  they  appear  in  an 
IF-ELSE  construction.  For  example,  the  sequence: 

REPEAT 

{ 
IF  (A) 

BREAK 
ELSE  IF  (B) 

DOTHIS 
ELSE  DOTHAT 
} 

will  generate  two  consecutive  GOTOs.  Since  the 
second  GOTO  has  no  label,  the  Fortran  compiler  will 
report  a  "no-path"  error.  The  solution  is  straight- 
forward, however.  Delete  the  ELSE  after  the  BREAK 
so  the  program  will  read: 

REPEAT 
{ 
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IF  (A) 

BREAK 
IF  (B)  #  don't  need  the  ELSE 

DOTHIS 
ELSE  DOTHAT 

} 

The  Ratfor  DEFINE  statement  is  an  ASCII  macro 
replacement  feature  that  does  not  actually  generate 
any  Fortran  code.  A  string  of  ASCII  characters 
can  be  associated  with  a  symbolic  name.  Either  or 
both  of  two  forms  may  be  implemented  in  a  particular 
Ratfor  processor. 

DEFINE(SYMB, string)  or 
DEFINE  SYMB  string 

DEFINE  statements  are  placed  near  the  top  of  the 
program.  Then,  whenever  the  expression  SYMB 
appears  in  the  Ratfor  program,  the  corresponding 
string  will  be  substituted  in  the  resulting  Fortran 
program.  Only  one  DEFINE  statement  is  needed,  even 
though  a  main  program  and  several  subroutines  might 
use  the  same  symbol. 

One  convenient  use  for  DEFINE  is  to  set  the 
size  of  arrays  in  the  dimension  statement.  The  three 
Ratfor  expressions: 

DEFINE(ROW,20) 
DEFINE(COL,4) 

REAL  A(ROW,COL),  B(ROW),  C(COL), 
WORK(COL.COL) 

will  generate  the  Fortran  code: 

REAL  A(20,4),  B(20),  C(4),  WORK(4,4) 

Another  application  for  the  DEFINE  feature  is  for  the 
definition  of  the  Fortran  input  and  output  logical  unit 
numbers.  Suppose  that  input  is  wanted  on  logical  unit  2 
and  output  is  to  be  on  logical  unit  3.  One  way  to  code 
this  is  to  define  in  the  main  program  variables  such  as 
IN  and  OUT  for  the  logical  unit  numbers.  These  variables 
are  made  global  through  a  COMMON  statement. 
Statements  such  as: 

INTEGER  IN,  OUT 
COMMON  /INOUT/IN,  OUT 

are  placed  in  the  main  program  and  in  each  subroutine 
that  performs  input  or  output.  The  values  of  IN  and 
OUT  also  have  to  be  defined  separately.  For  example 
the  statements: 

IN  =  2 
OUT  =  3 

might  appear  in  the  main  program.  Each  input  and 
output  statement  can  be  written  as: 

WRITE(OUT,  101)  and 
READ(IN,  102)  LIST 

This  process  can  be  greatly  simplified  by  using  the 
DEFINE  feature  in  Ratfor.  The  statements: 

DEFINE(IN,2) 
DEFINE(OUT,3) 

are  placed  near  the  top  of  the  Ratfor  program.  Then, 
the  expressions: 

WRITE(OUT,  101)  and 
READ(IN,  102)  LIST 
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Listing    1.    Ratfor    implementation    of   the 
Shell  Sort 

#   RATFOR  version  of  Shell  sort 

subroutine  sort(A,  N) 

integer  N,  I,  J,  JUMP,  J2,  J3 
real  A(l) 

for (JUMP  =  N/2;  JUMP  >  0;  JUMP  =  JUMP/ 2) 

I 

J2  =  N  -  JUMP 
do  J  =  1,  J2 


( 


for(I 


J;  I  >  0;  I 


JUMP) 


J3  =  I  +  JUMP 

if(A(I)  <=  A(J3) )   break 

call  swap(A(l),  A(J3)) 


} 

)    #  do 
)   #  for 
return 
end 


Listing  2.  Fortran  program  from  the  Ratfor 
processor 

SUBROUTINESORT(A.N) 

INTEGERN, I, J, JUMP, J2, J3 

REALA(l) 

CONTINUE 

JUMP=N/2 
23000  IF( .NOT. (JUMP. GT.0))GOTO  23002 

J2=N-JUMP 

DO  23003J=1,J2 

CONTINUE 

I=J 
23005  IF( .NOT. ( I .GT . 0) ) GOTO  23007 

J3=I+JUMP 

IF(.NOT.(A(I) .LE.A(J3)))GOTO  23008 

GOTO  23007 


23008 

CONTINUE 

CALLSWAP(A(I) ,A(J3) ) 

23006 

I=I-JUMP 

GOTO  23005 

23007 

CONTINUE 

23003 

CONTINUE 

23004 

CONTINUE 

23001 

JUMP=JUMP/2 

GOTO  23000 

23002 

CONTINUE 

RETURN 

END 

Figure  3.  Direct  Fortran  implementation  of 
the  Shell  Sort 

SUBROUTINE    SORT(A,     N) 
C 
C   —    Shell-Metzner    sort    for   vector   A 


C  — 

May  19.0,81 

c 

INTEGER  N,  I,  J,  JUMP,  J2 ,  J3 

REAL  A ( 1 ) 

c 

JUMP  =  N 

10 

JUMP  =  JUMP  /  2 

IF  (JUMP  .EQ.  0)  GOTO  99 

J2  =  N  -  JUMP 

DO  30  J  =  1,  J2 

15 

I  =  J 

20 

J3  =  I  +  JUMP 

IF  (A(I)  .LE.  A(J3))  GOTO  30 

CALL  SWAP(A(I) ,  A(J3) ) 

1=1-  JUMP 

IF  (I  .GT.  0)  GOTO  20 

30 

CONTINUE 

GOTO  10 

99 

RETURN 

END 
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will  generate  the  corresponding  Fortran  expressions 
throughout  the  program: 

WRITE(3,  101)  and 
READ(2,  102)  LIST 

without  the  need  for  the  block  COMMON  statements. 
Yet  another  use  for  the  INCLUDE  feature  is  to 
implement  conditional  compiling.  There  might  be  a 
need  for  two  different  versions  of  a  Ratfor  program. 
Those  Ratfor  statements  needed  only  in  version  1  could 
begin  with  the  symbol  V1.  Those  statements  needed 
only  for  version  2  could  begin  with  the  symbol  V2.  Near 
the  top  of  the  program,  place  the  statements: 

DEFINE(V1,   ) 
DEFINE(V2,#) 

The  Ratfor  processor  will  change  all  V1  symbols  to 
blanks,  so  that  the  remainder  of  the  line  will  be  properly 
processed.  The  processor  will  then  change  all  V2 
symbols  to  the  #  symbol,  so  that  the  remainder  of  the 
line  will  be  interpreted  as  a  comment. 

The  INCLUDE  directive  is  another  powerful  feature 
of  Ratfor  that  is  also  available  on  the  better  versions  of 
Basic,  Fortran  and  Pascal.  Frequently  used  sub- 
routines or  portions  of  subroutines  can  be  placed  into 
separate  disk  files.  Then,  an  INCLUDE  directive  in  the 
Ratfor  program  will  cause  the  desired  passage  to  be 
included  in  the  resulting  Fortran  code.  Suppose  that  a 
sorting  routine  is  located  in  a  disk  file  called 
SORT. RAT.  The  expression: 

INCLUDE  SORT.RAT 

placed  in  the  main  Ratfor  program  will  generate  the 
desired  Fortran  version  of  the  sorting  routine. 

Ratfor  contains  both  the  STRING  and  the  ASCII 
command.  But  since  standard  Fortran  does  not  include 
a  string  type,  these  commands  must  be  used  with  care. 
Ratfor  may  convert  characters  enclosed  in  single 
quotes,  for  example,  the  expressions: 

DEFINE(MES, 'ERROR--')  and 
101  FORMAT('FILENAME?') 

into  the  equivalent  hollerith  fields  starting  with  the 
letter  H.  Variables  can  be  declared  as  an  ASCII  type  in 
the  Ratfor  program.  But  these  will  be  converted  to  one 
of  the  legal  Fortran  types  such  as  INTEGER  or  LOGICAL 
depending  on  the  implementation.  In  any  case,  it 
should  be  possible  to  handle  strings  of  characters  as 
easily  as  in  Basic. 

Listing  1  shows  a  Ratfor  implementation  of  the  Shell- 
Metzner  sorting  algorithm.  Listing  2  shows  the  resulting 
Fortran  code  generated  by  the  Ratfor  processor.  Notice 
the  large  number  of  GOTO  and  CONTINUE  statements 
generated  by  Ratfor.  Listing  3  shows  the  direct  Fortran 
implementation  of  this  algorithm. 

Ratfor  processors  are  available  from  a  number  of 
sources.  The  CP/M  Users  Group,  New  York  has  two 
versions.  The  one  on  vol  24  runs  on  the  8080,  8085 
and  Z-80.  The  version  on  vol  49  has  more  features,  but 
only  runs  on  a  Z-80.  SuperSoft  Associates,  Champaign, 
IL  offers  a  version  with  its  Fortran.  A  third  CP/M  version 
is  available  from  Software-Toolworks,  Sherman  Oaks, 
CA.  Ratfor  for  the  TRS-80  models  I,  II  and  III  is  available 
from  Soft-Tools,  Tijeras,  NM.D 
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THE  GENERAL 


d  Multi-Purpose  Communications  Program 


by  Daniel  S.  Hunt 


The  requirements  were  simple.  Or  were  they? 

The  objective  was  to  couple  a  low-cost  300-baud 
modem  to  the  serial  port  of  an  S-1 00  bus  microcomputer 
and  write  software  that  would  enable  it  to: 

a)  Talk  as  a  terminal  to  a  timesharing  Univac  1 1 08, 
and  likewise  to  the  PDP  10/1 1/20  machines  of 
the  Micronet  timesharing  service. 

b)  Receive  and  save  messages  consisting  of  edited 
reports  and  the  voluminous  output  from  financial 
models  running  on  the  big  mainframes. 

c)  Transmit  and  receive  text  files  from  a  TRS-80 
and  a  Sol-20  in  offices  100  miles  away. 

One  of  the  key  problems  posed  by  this  project  was 
its  generality.  Ideal  telephone  communication  from 
computer  to  computer,  particularly  when  file  transfer  is 
involved,  requires  a  mutual  understanding  of  protocol 
—i.e.,  the  meaning  of  control  characters,  sequences 
for  checking  errors,  beginning  and  ending  transmission. 
The  only  thing  standard  about  the  machines  above  is 
that  they  all  recognize  the  ASCII  character  set.  So 
compromises  were  in  order,  or  I  would  have  to  research 
and  write  three  or  four  different  programs. 

At  300  baud,  text  file  communication  is  usually  error- 
free,  so  both  a  block-transmission  protocol  and  error 
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sum-checking   could   be   omitted   from  the   program 
without  dire  results. 

With  no  block  protocol,  messages  could  not  be 
passed  to  disk  storage  as  they  were  being  received. 
Instead,  they  would  be  stored  in  their  entirety  in  a  single 
large  text  buffer.  Therefore,  the  amount  of  text  that 
could  be  saved  to  disk  from  an  incoming  stream  was 
limited  by  the  space  available  in  RAM.  My  Sol-20  has 
48K  of  RAM.  The  CP/M  system  takes  about  6K,  leaving 
42K  for  the  terminal  program  and  the  text  buffer. 

To  maximize  space  in  RAM  for  the  text  buffer— or 
capture  buffer  as  some  call  it— the  most  optimal  solution 
would  be  to  use  assembly  language.  It  generates  fast, 
tight  code.  Performing  the  functions  that  appear  in  the 
Pascal  listing,  the  assembly  language  equivalent  would 
use  approximately  2K,  leaving  more  than  40K  for  the 
text  buffer.  But  assembler  takes  a  long  time  to  write 
and  debug,  and  was  inappropriate  for  a  program  I  would 
be  changing  frequently. 

Use  of  a  Basic  interpreter,  a  fast  way  to  code  any 
short  program  quickly,  was  also  ruled  out.  Interpreter 
speeds  are  marginal  for  300-baud  communication 
without  assembly  language  subroutines.  However,  the 
real  argument  against  an  interpreter  Basic  in  this 
application  is  its  size  (1 1 K  to  24K  in  various  makes  and 
models),  leaving  little  room  for  the  text  buffer. 
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So,  the  first  effort  was  coded  using  the  Microsoft 
Basic  compiler.  Previous  experience  had  shown  that 
the  object  file  produced  with  MBasic  5.0  would  be  from 
14K  to  16K  in  length,  the  bulk  of  its  length  due  to  a 
large  runtime  package  of  standard  routines,  and  routines 
and  error  trapping  sequences.  The  compiler  produces 
fast,  directly  executable  code  and  has  all  the  bit  fiddling 
facilities  needed  to  manipulate  computer  hardware. 

To  Basic's  disadvantage  was  its  lack  of  single- 
character  data  type,  making  it  difficult  to  express  the 
structure  of  a  single-character  array  larger  than  255 
bytes.  A  28K-character  capture  buffer  is  most  naturally 
conceived  as  PACKED  ARRAYfO.. 28671]  OF  CHAR. 
The  closest  you  can  come  to  this  in  Microsoft  is  an  array 
of  STRING,  as  in  DIM  CARRAY$(28671).  However, 
such  an  array  will  not  fit  into  memory,  Basic  requires  two 
extra  bytes  for  each  element  in  the  array  to  manipulate 
strings  that  are  more  than  one  character  long. 

The  quick  and  dirty  solution  was  to  downsize  CP/M 
to  24K  and  use  PEEK  and  POKE,  plus  machine  specific 
addresses,  to  create  an  array  of  contiguous  single 
characters  in  the  area  above  CP/M  from  24K  to  48K. 
This  had  the  drawback  that  the  modem/disk  terminal 
program  would  require  its  own  special  CP/M  system 
disk.  Use  of  other  software,  text  editors  and  programs 
for  local  processing  of  data  would  require  the  user  to 
switch  disks. 

But  Basic  met  my  short-term  needs  and  got  me  on- 
line while  I  reworked  the  program  in  a  language  called 
Pascal/MT  3.2,  a  CP/M-based  subset  of  Pascal  that 
proved  ideally  suited  for  this  type  of  application. 

Pascal/MT  provides  most  of  the  data  types  and 
control  structures  available  in  the  Jensen  &  Wirth 
definition  of  Pascal,  and  adds  extensions  that  greatly 
increase  the  programmer's  ability  to  confront  the 
machine  as  a  machine. 

Extensions  of  particular  use  in  coding  the  General 
included  the  ability  to  use  an  integer  as  a  pointer  to  a 
hardware  machine  address,  move  data  to  and  from  that 
address  by  reference  to  some  pointer,  and  to  and  from 
an  appropriate  abstract  Pascal  structure  (the  afore- 
mentioned PACKED  ARRAY[1..N]  OF  CHAR). 

Also  important  were  the  extensions  allowing  direct 
access  of  machine  keyboard  and  serial  ports;  direct 
calls  to  built-in  CP/M  operating  system  functions;  and 
Pascal/MT's  ability  to  do  bit-wise  logic,  over  and  above 
the  Boolean  operations  available  in  standard  Pascal. 
PMT's  EXTERNAL  procedure  facility,  which  may  be 
used  to  make  calls  by  parameter  to  a  machine  address, 
was  used  for  serial  port  output;  the  external  procedure 
in  this  case  is  GOBDOS  (line  51),  which  CP/M  users 
will  recognize  as  a  BDOS  call  to  output  a  character. 

The  result  of  the  Pascal  effort  is  seen  in  the  listing 
here.  The  object  code  occupies  only  8K,  leaving  ample 
room  for  the  text  capture  buffer  in  32K  or  larger  CP/M 
systems.  The  program  runs  in  a  fully-sized  CP/M, 
allowing  the  operator  to  quickly  switch  back  and  forth 
from  the  terminal  program  and  other  software. 

With  the  exception  of  specific  hardware  addressing, 
screen  and  file  I/O,  buffering  of  data,  and  communica- 
tions protocol  (or  lack  of  it),  all  terminal  emulation 
programs  operate  in  a  standard  way.  The  General  is 
no  exception. 

It  cycles  in  an  infinite  loop,  racing  back  and  forth 
between  the  keyboard  and  serial  status  ports  to  see 
whether  the  inside  guy  (line  460)  or  the  outside  guy 
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(line  442)  wants  to  talk.  If  either  port  shows  there  is 
data  ready,  the  program  leaves  the  loop  long  enough  to 
get  a  single  character  from  the  appropriate  data  port 
and  test  it  to  decide  what  should  be  done  next. 

The  main  program  block  beginning  at  line  439  offers 
a  broad  view  of  the  loop  and  the  available  alternatives. 

If  the  message  is  from  the  outside,  the  character  is 
fetched  form  the  serial  data  port  (line  444)  and  printed 
on  the  screen,  unless  it  is  a  linefeed,  which  is  stripped 
to  avoid  redundant  empty  lines. 

If  the  character  is  an  XON  signal  (line  448),  this 
diverts  program  control  immediately  to  PROCEDURE 
RECFILE  to  hold  incoming  text  in  the  capture  buffer. 

If  the  keyboard  tests  ready  (line  460),  the  character 
is  fetched  (line  462)  and  evaluated  for  one  of  eight 
possible  situations  (lines  463-473).  Seven  of  the  situa- 
tions involve  control  characters  used  by  the  operator 
to  manually  invoke  off-line  procedures.  These  include 
exiting  the  program,  displaying  a  status  panel,  initializing 
linefeed  insertion,  full/half  duplex  screen  and  other 
switches,  sending  a  disk  file  to  the  modem,  capturing 
text  from  the  modem  into  the  buffer,  storing  the  text 
buffer,  storing  the  text  buffer  in  a  disk  file,  and  erasing/ 
resetting  the  buffer. 

There  is  no  magic  to  the  choice  of  these  particular 
control  characters— A, E,F,G,P,Z— other  than  that  they 
do  not  conflict  with  most  commonly  keyed  terminal 
signals  such  as  CTRL-S,  CTRL-Q  or  CTRL-C.  They 
may  be  changed  to  meet  your  special  needs.  If  the  key 
struck  does  not  include  one  of  these  special  characters, 
the  character  is  sent  to  the  modem  for  transmission 
(line  474). 

Upon  invoking  the  General  from  CP/M  mode,  you  are 
led  through  an  initialization  routine  (line  351).  If  you 
decline  the  standard  settings  (line  355),  you  must  reset 
several  option  switches.  The  first  Boolean  switch, 
ECHO,  allows  the  video  display  to  operate  either  in  half- 
or  full-duplex  environments,  independent  of  hardware 
settings.  AUTOLINE  determines  whether  a  linefeed  will 
be  inserted  following  transfer  of  a  carriage  return  into 
the  text  buffer.  This  is  needed  because  some  com- 
puters, like  the  TRS-80,  don't  use  a  linefeed,  but  only  a 
carriage  return.  So  linefeeds  must  be  inserted  (line 
280)  to  produce  CP/M-compatible  text  files. 

A  third  switch,  held  in  the  Boolean  variable 
AUTOCAP,  allows  you  to  determine  whether  the 
capture  routine,  PROCEDURE  RECFILE,  may  be 
controlled  by  another  machine  or  local  control.  If  set 
TRUE,  AUTOCAP  also  observes  the  same  protocol 
when  you  are  sending  files,  preceding  file  transfer  with 
a  start  character  (line  228).  The  start  and  stop 
characters  are  initialized  (line  363)  in  the  listing  as  XON 
and  XOFF,  and  you  will  be  prompted  to  reset  these 
also.  You  may  invoke  the  initialization  routine  at  any 
time  by  typing  CTRL-E. 

At  the  end  of  initialization,  PROCEDURE  DISPLAY 
(line  392)  shows  buffer  size,  space  remaining  in  buffer, 
status  of  the  Boolean  switches,  plus  the  decimal  values 
of  the  start  and  stop  characters. 

The  treatment  of  PROCEDURE  RECFILE  (line  251) 
bears  mentioning  for  its  simplicity  of  execution  in 
Pascal.  The  capture  buffer  is  declared  as  a  packed 
28K  array  of  characters.  Pascal  puts  these  characters 
in  adjacent  memory  locations  to  maximize  the  use  of 
memory.  You  may  change  the  size  of  the  array  by 
modifying  only  one  constant  at  the  top  of  the  listing, 
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term880 

•»  BUFFER  is  set!  * 


Modem/Disk  Terminal  For  CPM  Users 


Default  protocol?N 
Echo  to  screen?  Y 
Provide  linefeed?  N 
Automatic  capture?  Y 

ENTER  automatic  capture  START  character 
ENTER  automatic  capture  STOP  character 


Figure  1.  On  entering  the  General  from  CP/M,  an 
initialization  routine  gives  the  user  the  option  to 
go  with  default  settings,  or  reset  CRT  echo, 
linefeed  insert,  and  start/stop  protocols  for 
external  control  of  text  capture. 


MBUFSIZE  (line  1 9),  and  thus  downsize  the  program  to 
fit  a  32K  machine  (a  12K  buffer)  or  boost  it  to  64K  (a 
48K  buffer)  specs. 

The  target  position  into  which  characters  are  placed 
in  that  array  is  tracked  by  PTR,  a  subscript  to  the  array. 
PTR  is  a  parameter  corresponding  to  MAINPTR  in  the 
main  program.  It  was  treated  this  way  to  highlight  the 
relationship  and  make  it  easier  to  understand  when 
you  come  back  to  modify  or  maintain  the  program. 
The  pointer  retains  its  last  setting  until  zeroed.  This 
allows  the  user  to  retain  more  than  one  message  group 
and  not  have  to  save  the  buffer  on  disk  in  between 
each  message. 

Not  implemented  is  a  method  to  enable  the  save 
buffer  to  capture  data  while  you  remain  in  the  interactive 
mode.  The  capture  would  occur  both  on  send  and 
receive.  This  would  be  useful  for  maintaining  a  "trail" 
on  a  keyboard/modem  session  for  later  reference.  One 
possibility  for  application  would  be  to  maintain  a  history 
on  operator  messages  sent  via  electronic  mail.  Another 
would  be  during  a  session  with  a  timesharing  service, 
where  not  holding  data  sent  and  received  could  require 
you  to  rerun  a  portion  of  a  program.  This  is  why  hard- 
copy  terminals  will  remain  popular  in  timesharing 
applications.  Rerunning  programs  just  to  look  up  a 
piece  of  old  data  is  an  expensive  habit! 

PROCEDURE  SENDFILE  (line  186)  is  straightforward 
with  no  tricks.  The  file  is  specified,  opened  and  sent  in 
an  unbuffered  stream  direct  to  the  modem.  It  requires 
that  the  receiver  be  in  a  position  to  pay  your  machine 
full  attention,  because  there  is  nothing  in  the  outside 
world  that  will  stop  the  transmission.  You  should  be 
aware  that  most  time-sharing  mainframes  are  not  set 
up  to  receive  uninterrupted  long  messages.  They  must 
talk  to  the  outside  world  in  short  bursts  to  avoid  tying 
up  the  CPU  and  communications  channels.  Therefore 
SENDFILE's  usefulness  is  restricted  to  communications 
between  single-user  stations.  To  modify  it  to  a  specific 
timesharing  protocol,  add  a  routine  to  test  the  serial 
input  status  port  for  interrupts  and  go-aheads  from  the 
receiving  mainframe. 

What  are  those  mainframe  signals?  You'll  have  to  ask 
a  technical  type  at  the  service  to  which  you'll  be 
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communicating.  The  information  will  not  be  so  easy  to 
obtain,  as  most  sales  reps  at  these  services  are  not 
well  briefed  on  software/hardware  interface  problems. 
When  I  tried  as  a  subscriber  to  get  downloading 
protocols  from  Micronet,  I  was  put  off  with  the  answer 
that  the  information  was  "proprietary",  hardly  the  type 
of  answer  that  promotes  enthusiastic  use  of  their 
admittedly  excellent  service. 

Next  comes  the  save  function.  Typing  CTRL-P 
obtains  PROCEDURE  PUTFILE  (line  305),  which 
transfers  the  contents  of  the  text  buffer  to  a  disk  file 
named  by  the  user.  PUTFILE  uses  function  NOTAFILE 
(line  98),  to  make  sure  that  you  aren't  naming  an  existing 
file.  But  it  doesn't  stop  there.  It  will  automatically 
create  a  file  called  AUTOFILE.A  and  save  your  buffer 
there,  rather  than  letting  you  overwrite  the  file  already 
on  disk  (line  323).  If  AUTOFILE.A  exists  also,  the  "A" 
after  the  period  is  incremented  to  "B",  then  "C",  etc., 
until  a  non-existing  filename  is  created.  If  you  are  in  a 
real  hurry  and  don't  have  time  to  enter  a  filename,  you 
may  go  directly  to  this  default  series  by  striking  the 
carriage  return  when  prompted  for  the  filename.  This 
routine  eases  the  pressure  sometimes  found  in  time- 
sharing work,  by  shortening  off-line  time  consumed  as 
read/write  operations  take  place. 

Reducing  off-line  time  was  also  the  concern  in  both 
PUTFILE  and  SENDFILE.  These  procedures  use 
Pascal/MT  blockread  and  blockwrite  functions  to  move 
the  standard  1 28-byte  CP/M  file  buffer  to  and  from  the 
disk.  While  the  Pascal/MT  library  offers  a  sophisticated 
group  of  library  procedures  for  byte-by-byte  file  access, 
the  cruder  blockmove  algorithm  used  here  is  faster  by 
a  factor  of  two.  The  speed  is  almost  startling  for  those 
used  to  Basic  interpreter  file  access  times. 

How  do  you  get  the  General  to  run  on  your  computer? 
First  you  need  a  CP/M  operating  system  and  the  3.2  or 
later  version  of  Pascal/MT.  An  alternative  is  to  take  the 
concept  and  recode  it  in  another  Pascal,  translating  the 
MT  extensions  into  the  new  language.  My  translation  to 
UCSD  Pascal  involved  not  too  many  changes,  although 
I  had  to  use  the  Adaptable  Assembler  to  create  routines 
to  access  I/O  ports,  as  the  unitread/write  extensions  of 
UCSD  Pascal  did  not  perform  as  defined  on  my  machine. 
Then  you  must  replace  some  items  in  the  program  so 
that  they  match  your  hardware.  These  include  the 


COMMANDS/FILENAMES 
ClrtL-A  will  obtain  this  display. 

CTRL-Z.  sets  buFFer. 
receiues  File>P  puts  File. 


CI'RL-E  set  echo*  lineFeed  Mode. 
ESC  iilits.  CTRL..F  sends  File.G 


Text  buFFer  size  ■ 
Space  remaining   " 
Keyboard  echo 
LineFeed  insert 
Automatic  capture 
Start  char  =  17 


TERMINAL  STATUS 

ZBG72 

2B41E 
is  INACTIVE 
is  ACTIVE 
is  ACTIVE 
End  char  =  IS 


The  GENERAL  is  in  keyboard/modem  mode: 
?> 


Figure  2.  Status  display  for  the  General.  It  may 
be  called  by  the  operator  to  refer  to  commands, 
or  check  status  of  the  buffer  and  optional  terminal 
settings. 
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constants  KEYSTAT  and  SERSTAT  (line  1 5),  which  are 
keyboard  and  serial  status  ports,  and  KEYDATA  and 
SERDATA,  the  corresponding  ports  from  which  you 
get  data.  You  must  also  change  the  constants  that 
mask  and  reveal  the  setting  of  bits  in  the  status  ports. 

If  your  system  is  properly  documented,  the  manuals 
should  tell  you  which  masks  and  routines  will  have  to  be 
changed.  Consideration  of  this  difference  may  cause 
you  to  modify  the  two  procedures  that  test  bits  at  the 
status  ports  for  KEYPRESSED  (line  75)  and  for 
DATAREADY  (line  90).  Two  different  methods  of 
masking  available  in  Pascal/MT  are  shown  in  these 
routines.  A  standard  Pascal  test  is  made  in  DATAREADY 
to  test  bit  6.  It  masks  bit  6  by  ANDing  it  with  40H.  But  in 
KEYPRESSED,  the  Pascal/MT  extension  called  TSTBIT 
is  used  to  do  the  same  thing,  and  reveals  the  process 
to  the  user  more  clearly  than  the  corresponding 
ODD(ORD(INCHAR)),  since  TSTBIT  explicitly  deals 
with  the  bit  position  number  as  a  parameter. 

The  sending  routines  do  not  have  to  be  tailored  to 
your  machine,  as  they  use  the  CP/M  operating  system 
for  interface  to  the  outside.  If  your  CP/M  uses  the 
logical  PUN  device  for  serial  I/O  to  the  modem,  the 
program  will  work  with  no  change. 

There  are  two  instances  of  hardware-specific  screen 
handling  in  the  General.  One  is  CLEARSCREEN  (line 
54).  The  statement,  WRITE(CHR(1 1)),  may  be  changed 
to  reflect  your  own  screen  clearing  conventions.  The 
one  shown  here  is  for  the  SOL/VDM. 

The  second  one,  READSTR  (line  106),  is  a  variation 
of  a  TTY-type  Pascal/MT  library  routine  to  accept 
and/or  delete  an  input  string.  This  version  has  been 
improved  to  allow  character-by-character  deletion,  and 


uses  the  SOL-20  control-A  (left  arrow)  to  rub  a  deleted 
character  from  the  screen. 

NAMEPARSER  (line  142)  is  a  library  routine  that 
converts  the  edited  string  into  an  FCB-formatted 
filename,  which  in  turn  is  moved  to  the  proper  point  in 
memory  where  it  will  be  scanned  by  CP/M  to  achieve 
file  access.  This  routine  calls  the  function  UCASE  (line 
59)  in  order  to  prevent  an  accumulation  of  lower  case 
names  in  the  directory.  CP/M  won't  tamper  with  lower 
case  file  names,  and  therefore  cannot  be  used  by  itself 
to  delete  such  a  file.  UCASE  works  exactly  like  the 
UCASE  statement  in  CBasic.  I  find  much  use  for  the 
routine,  particularly  in  console  work.  It  eliminates  the 
extra  code  to  trap  both  upper  and  lower  character 
versions  of  a  response,  as  in: 

If  (ch  =  'Y')  or  (ch  =  'y')  then  ...  etc. 

You'll  note  that  the  General  is  presented  as  version 
1 .4,  the  fourth  update  of  a  base  design.  The  changes 
have  been  made  mainly  to  add  features,  such  as  the 
alternate  file  naming  routine  and  the  edited  string 
routine,  rather  than  the  fix  bugs.  Such  improvements 
might  not  have  been  as  easy  to  integrate  into  the 
program  structure,  had  the  developments  continued  in 
Basic.  While  Pascal  makes  it  harder  to  get  going  with  a 
new  program— due  to  the  need  to  build  special  and 
general  purpose  libraries— it  is  easier  to  maintain.  Both 
program  flow  and  data  typing  are  more  visible  in  Pascal 
and,  without  a  doubt,  much  more  flexible. 

Pascal  was  a  satisfactory  choice  for  the  General,  and 
particularly  so,  the  variant  called  Pascal/MT.  □ 
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by  Dennis  W.  Chamberland 

For  years  people  have  sought  to  make  learning 
easier.  This  program  utilizes  some  characteristics  of 
both  the  computer's  'brain'  and  our  own  to  help  us 
learn  more  efficiently. 

Psychologists  have  discovered  some  things  about 
learning  that  this  program  utilizes  very  efficiently. 
These  aids  to  learning  are:  repetition,  differentiation  of 
presentation,  feedback  and  subliminal  perception. 

The  program  utilizes  Applesoft  Basic,  but  there  is 
nothing  too  unique  to  prevent  its  conversion  to  TRS-80, 
Pet  or  other  Basic  systems.  The  CALLS,  VTABS,  etc., 
are  merely  delay  and  position  commands  whose 
purposes  are  explained  as  program  functions.  The 
system  was  written  utilizing  DATA  statements  to 
enable  non-disk  systems  to  run  it;  also,  the  DATA 
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statements  are  just  as  efficient  as  disk  files  in  this 
simple  program. 

The  first  use  of  repetition  comes  when  the  material 
is  entered  in  a  question  and  answer  form  in  the  DATA 
statements.  The  question  is  separated  from  the  answer 
by  a  comma.  After  all  questions  and  answers  are 
entered,  the  student  can  chalk  one  accomplishment  up 
to  his  credit,  as  just  the  mechanics  of  entering  the  data 
was  a  good  review  of  material  in  itself.  Phase  II  of  the 
learning  process  comes  when  the  program  is  run. 

The  program  was  designed  for  maximum  learning  flex- 
ibility. As  a  part-time  student  of  graduate  engineering 
subjects,  my  DATA  statements  often  run  on  for  pages. 
So  I  found  it  helpful  to  be  able  to  review  different 
portions  of  my  notes  without  having  to  step  through 
every  question  and  answer  prior  to  that  point.  In  the 
DATA  statements,  the  chapters  or  sections  are  divided 
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by  '*'.  The  program  keeps  track  of  chapters  in  this 
way.  The  program  starts  by  asking  which  chapters  will 
be  reviewed.  One  can  review  the  entire  set  of 
statements  by  entering  1  for  start  chapter  and  100  for 
last  chapter. 

The  next  question  the  program  poses  is  designed  to 
select  review  speed.  After  the  notes  have  been 
reviewed  a  few  times,  the  need  for  repetition  has 
diminished.  Hence,  by  designating  either  normal  or  rapid 
review,  the  computer  will  pace  its  display  of  data  and 
the  student  can  most  efficiently  utilize  his  time.  This 
function  is  described  later. 

The  final  question  also  deals  with  time  utilization.  It 
provides  for  an  optional  direct  interaction  with  the 
computer.  The  program  asks  simply  "Do  you  want 
interaction?"  If  the  response  is  "no,"  the  program 
proceeds  without  it.  If  one  answers  "yes,"  the  program 
will  allow  the  student  to  input  the  answer  after  the 
question  and  before  the  display.  This  feedback  is  quite 
useful  to  the  learning  process  during  early  reviews,  but 
would  be  too  time  consuming  during  the  final  review 
stages;  hence  the  option. 

The  program  is  not  designed  to  "compare"  the  input 
answer  with  the  answer  in  computer  memory  for  several 
reasons.  Primarily  because  the  computer  evaluates  all 
inputs  exactly— i.e.  if  an  extra  space,  comma,  or  period 
were  inserted  in  an  answer,  or  if  a  word  were  left  out  or 
interchanged,  the  computer  would  evaluate  the  answer 
as  "wrong."  It  would  be  quite  an  unnecessary  chore  in 
most  cases  to  remember  exact  spacing  and  working  of 
several  dozen  multi-line  answers.  This  program  was 
designed  for  facilitating  the  learning  of  concepts  more 
than  rote  memory  of  individual  data  elements.  The 
brain  is  left  with  evaluating  whether  the  answer  offered 
is  close  enough  to  the  answer  displayed  by  the  com- 
puter. No  one  keeps  score.  (The  instructor  takes  care 
of  that  later.) 

And  now  that  the  computer  knows  what  the  student 
wants,  lets  run  through  an  example.  Our  DATA  state- 
ment to  be  reviewed  will  be: 

DATA  WHAT  COLOR  IS  AN  ORANGE?,  BABY 
ORANGES  ARE  GREEN  BUT  TURN  ORANGE  AS 
THEY  RIPEN. 

The  computer  will  clear  the  screen  and  display  the 
questions  as: 

**WHAT  COLOR  IS  AN  ORANGE? 

If  the  operator  has  asked  for  interaction  and  normal 
review,  the  computer  will  await  an  input.  This  was 
his  answer: 

?NEW  ORANGES  ARE  GREEN,  BUT  THEY  TURN 
ORANGE,  (input) 

The  computer  will  pause  very  briefly  to  allow  the 
student  to  look  at  his  input,  then  will  display  the  answer: 

BABY  ORANGES  ARE  GREEN  BUT  TURN  ORANGE 
AS  THEY  RIPEN. 

The  computer  now  waits  for  the  student  to  press  any 
key.  This  allows  the  student  to  select  how  much  time 
he  wants  to  spend  learning  the  answer.  Once  the 
student  presses  any  key,  the  computer  clears  the 
screen  below  the  questions  and  displays  the  answer 
black  on  white  (reversed),  and  at  a  reduced  print  rate. 
This  allows  for  a  different  "look"  at  the  answer,  further 


imprinting  and  reinforcing  the  memory.  The  student 
again  selects  the  length  of  time  he  spends  with  the 
answer  and  presses  any  key  to  go  on. 

At  this  point,  the  computer  provides  another  stimulus 
called  subliminal  perception.  The  computer  flashes  the 
answer  very  quickly  three  times  in  rapid  succession. 
There  is  wide  speculation  that  this  subliminal  imprinting 
has  a  very  powerful  effect  on  subconscious  perception 
and  learning. 

As  the  student  becomes  more  familiar  with  the 
material,  he  may  prefer  to  review  it  quickly.  This  can  be 
done  by  requesting  'no  interaction'  and  asking  for  a 
'rapid  review.'  In  this  case,  the  question  is  displayed; 
its  answer  follows  the  press  of  any  key.  After  another 
press  of  any  key,  the  program  goes  on  to  the  next 
question,  bypassing  repetitive  displays  and  the 
subliminal  perception  routine. 

As  in  any  learning  process,  the  student  should 
observe  these  procedures  for  the  most  efficient  results: 

1)  The  student  should  be  interested  in  the 
subject  matter. 

2)  The  study  area  should  be  free  of  distractions. 

3)  The  student  should  be  comfortable. 

4)  A  single  study  session  should  last  no  longer 
than  30-45  minutes  followed  by  a  break  of 
equal  length. 

Nothing  comes  for  free.  And  learning  is  no  exception. 
But  the  use  of  the  computer  to  aid  in  the  learning 
process  is  an  important  step  in  a  very  complex  future 
where  the  3-R's  are  only  a  tiny  first  step.D 
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Basic  Programming  for  Scientists 
and  Engineers 

By  Wilbert  N.  Hubin 

Geared  directly  to  future  scientists, 
engineers,  and  technicians  in  industry,  this 
book  presents  BASIC  as  a  tool  for  serious 
analysis  of  data  and  theory,  emphasizing 
particularly  useful  features  and  the  most 
common  pitfalls  for  beginners.  It  discusses 
numerical  analysis  methods  from  flowcharts, 
accompanied  by  an  interesting  collection  of 
science  and  engineering  problems  for 
computer  solutions;  some  require  numerical 
analysis  methods,  but  many  do  not. 
ORDER  NO.  013-066480-4  $13.95 


PIMS 

Personal  Information 
Management  System 


Improve  your  life  style 


Learn  how  you  can  unleash  the  power 

of  a  personal  computer  for  your  own 

benefit.  A  ready  touse  data  base 

■  management  program. 

■3  SCELBI  Publications 


Personal  Information 
Management  System 

By  Scelbi  Computer  Consulting,  Inc. 

In  business,  you've  got  a  personal  stake 
in  how  information  is  managed  because 
information  is  your  key  to  success.  This 
book  will  allow  you  to  unleash  the  power  of 
a  microcomputer  to  make  it  work  for  you. 
Use  your  computer  for  accounts  receivable 
...accounts  payable. ..maintenance  of 
inventory  records. ..to  keep  track  of  credit 
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changes  or  apply  the  system  to  personal 
chores,  plus  much,  much  more.  This  ready- 
to-use  data  base  management  program  is 
for  computers  like  the  TRS-80,  Pet,  etc.  It 
will  give  you  the  power  to  succeed  in  either 
the  professional  or  personal  arena,  even 
wthout  prior  knowledge  of  programming. 
ORDER  NO.  25,004  $11.95 

Data  Processing 

with  Applications,  2nd  Edition 

By  Robert  Condon 

This  book  contains  information  on  data 
base  management  systems,  distributed 
processing,  computers  and  society,  struc- 
tured programming,  BASIC  and  COBOL. 
ORDER  NO.  0-8359-1 254-X  $16.95 

BASIC: 

A  Simplified  Stuctured  Approach 

By  Dale  Nelson,  Darrell  Burras, 
Emma  Glllls,  and  Ron  King 

BASIC  programming  for  the  PDP-1 1  using 
structured  language.  Adaptable  to  other 
computers  such  as  TRS-80.  This  book 
assumes  no  prior  knowledge  of  computers 
and  teachers  you  from  the  simple  to 
complex  in  a  step-by-step  organization. 
ORDER  NO.  0-0359-0338-9  $1 2.95 


Running  Wild 

By  Adam  Osborne 

Take  a  second  look  at  your  calculator  or 
digital  watch.  These  simple  devices  are  the 
beginning  of  what  promises,  or  threatens, 
to  be  the  next  industrial  revolution;  it  will 
be  based  on  microelectronics.  Within  the 
next  decade,  roughly  half  of  today's  jobs 
will  change  drastically,  or  disappear 
altogether.  Will  the  coming  years  prove  to 
be  a  dream  or  a  nightmare?  Understanding 
the  facts  of  microelectronic  advancements 
could  make  the  difference. 
ORDER  NO.  0-931 988-28-4  $3.95 

6502  Assembly  Language 
Programming 

By  Lance  Leventhal 

This  book  views  assembly  language  as  a 
means  of  programming  a  microcomputer 
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system.  It  explains  assembly  language 
programming,  describes  the  functions  of 
assemblers  and  assembly  instructions  and 
discusses  basic  software  development 
concepts.  A  special  section  on  structured 
programming  rounds  out  the  discussion  of 
programming  examples,  from  simple 
memory  load  loops  to  complete 
rudimentary  design  projects. 
ORDER  NO.  0-931 988-27-6  $1 6.99 
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Software  Psychology 

By  Ben  Schneiderman 

The  book  begins  with  psychological 
fundamentals  and  introduces  experimental 
research  techniques,  and  interprets 
research  from  the  human  factors  viewpoint. 
You  will  gain  a  clear  understanding  of  why 
top-down  modular  and  structured 
programming  approaches  work,  and  will  be 
prepared  to  make  better  judgements  in 
unique  situations.  This  book  will  appeal  to 
implementors  of  systems  and  researchers. 
It  contains  material  of  interest  to  individual 
and  applied  psychologists,  in  addition  to 
computer  and  information  science 
professionals.  Addresses  programming 
concerns,  such  as  management  and 
environment,  stylistic  standards  and 
language  design,  design  techniques, 
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education  of  programmers,  computer 
assisted  instruction  and  home  computing. 
ORDER  NO.  087626-816-5  $24.95 

PASCAL— The  Language 
and  Its  Implementation 

Edited  by  D.  W.  Barron 

An  edited  collection  of  significant 
contributions  concerning  the  programming 
language  PASCAL  and  its  implementation. 
A  noteworthy  feature  is  that  this  book 
includes  reprints  of  the  PASCAL-P  and 
PASCAL-S  reports.  The  PASCAL-P  report 
is  essential  for  anyone  making  a  system 
based  on  PASCAL-P;  it  is  in  considerable 
demand  and  is  otherwise  unavailable. 
ORDER  NO.  0-471  -27835-1  $35.00 

Nailing  Jelly  to  a  Tree 

By  Jerry  Willis  and  William  Danley 

This  is  a  book  about  software.  The 
authors  have  written  a  guide  which  leads 
both  the  curious  and  the  enthusiast 
carefully  through  the  software  maze.  You 
will  learn  about  machine  language  and 
assembly  language  programming  and  about 
BASIC.  The  emphasis,  however,  is  not  on 
learning  to  write  programs,  but  on  learning 
to  use  the  thousands  of  available  programs 
that  have  already  been  written. 
ORDER  NO.  0-918398-42-8  $12.95 

Computer  Games  for  Business, 
Schools,  and  Home 

By  J.  Victor  Nahigian  and  William  S.  Hodges 
Based  on  the  premise  that  programming 
a  non-trivial  computer  game  represents  a 
formidable  design  problem,  the  authors 
offer  27  computer  games,  with  complete 
print-outs  listed,  for  use  in  an  introductory 
course  in  BASIC.  Contains  a  wide  range  of 
games  both  popular  and  new,  with  helpful 
programming  notes  for  each  game.  Written 
in  8K  of  memory  BASIC,  the  games  are 
designed  for  use  on  any  computer,  and  are 
easily  customized  to  individual  skill  levels 
and  systems. 
OR0ER  NO.  087626-1 66-6  $1 0.95 
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Scientific  Analysis 

for  Programmable  Calculators 

By  H.R.  Meek 

This  informative  sourcebook  reveals 
useful  techniques  of  scientific  calculator 
programming  for  anyone  who  wants  to 
develop  program  writing  abilities  and  get 
the  most  out  of  a  calculator.  Now  you  can 
find  out  how  to  use  your  AOS  programmable 
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calcultor  for  any  moderately  complicated 
engineering  problems,  and  make  calculations 
that  are  normally  assigned  to  a  full-size 
computer.  In  addition,  many  of  these 
programs  are  ready  to  use  and  can  be 
applied  directly  to  practical  problems. 
ORDER  NO.  0-1 3-79641 7-X  $7.95 

The  Byte  Book  of  PASCAL 

Edited  by  Blaise  W.  Liffick 

A  volume  of  the  Language  Series,  this 
book  collects  the  numerous  articles, 
language  forums,  and  letters  from  past 
issues  of  Syfe  magazine  on  the  PASCAL 
programming  language.  It  also  includes 
3  significant  system  software  programs: 
2  PASCAL  compilers;  and  an  APL 
interpreter  written  in  PASCAL. 
ORDER  NO.  0-07-037823-1  $25.00 
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Minicomputers  in  On-Line  Systems 

By  Martin  Healy  and  David  Hebditch 
This  handbook  provides  a  detailed 
review  discussion  of  minicomputers,  the 
functions  of  data  transmission  and  data 
communication  and  how  they  work 
together.  It  addresses  problems  of  system 
design,  development  and  implementation. 
References  are  made  to  specific  devices 
and  software  packages  for  illustration. 

ORDER  NO.  087626-579-4  $22.95 

Simulation 

By  Wayne  Graybeal  and  Udo  W.  Pooch 

This  book  presents  the  basic  principles 
of  systems  simulation  with  the  digital 
computer.  Assumes  a  working  knowledge 
of  introductory  calculus  and  probability  and 
statistics.  Emphasis  is  on  discrete  systems; 
however,  continuous  system  models  are 
discussed.  Uses  probability  and  statistics 
extensively.  Random  number  generators 
and  simulation  languages  are  evaluated.  A 
complex  existing  model  is  examined  and 
small  simple  models  are  developed. 
ORDER  NO.  087626-811-4  $21.95 

Basic  BASIC 

By  Donald  M.  Monro 

This  book  provides  an  introduction  to 
computer  programming  concepts,  using  a 
universal  subset  of  the  BASIC  language. 
Fully  structured,  with  many  examples  and 
illustrations.  Organized  around  fourteen 
learning  units  and  a  summary  of 
basic  BASIC. 
ORDER  NO.  087626-051-2  $7.95 


Beginning  BASIC 

By  Paul  M.  Chirlian 

This  book  is  intended  for  beginners  who 
have  essentially  no  experience  in  computer 
programming  or  with  computers.  The 
material  is  presented  in  an  elementary  way, 
so  the  beginner  will  not  be  confused. 
However,  the  book  is  complete,  so  you  can 
become  familiar  with  all  aspects  of  BASIC. 
In  addition  to  learning  the  BASIC  language, 
you  will  also  learn  the  procedures  actually 
used  to  run  a  computer. 

ORDER  NO.  0-918398-06-1  $10.95 

Calculator  Clout 

By  Maurice  D.  Weir 

Inside  you'll  find  full  details  on 
programming  methods  for  your 
programmable  calculator  with  applications 
in  business,  science,  engineering  and 
mathematics,  including:  formula  evaluation, 
logarithms  and  exponentials,  floating  point 
and  modular  arithmetic,  random  numbers 
and  Monte  Carlo  methods,  numerical 
trigonometry  and  polar  coordinates, 
interest,  annuities,  mortgages,  charge 
accounts  and  much  more. 

OROER  NO.  0-13-1 1041 1-X  $8.95 

Computer  Programs  in  BASIC 

By  Paul  Friedman 

Here  is  your  fully  indexed  guide  to  over 
1 ,600  BASIC  computer  programs  recently 
published  in  easily  accessible  personal 
computer  magazines  for  microcomputers, 
minicomputers,  and  the  large  mainframe 
computers.  Covering  six  major  discipline 
fields,  business/finance,  games,  math, 
science/education,  personal  interest,  and 
utility,  this  directory  provides  program 
reviews  in  over  173  categories  and  briefly 
describes  what  each  program  does,  tells 
where  it  can  be  found,  and  lists  the 
equipment  needed  to  make  the  program 
run.  Finally,  each  program  review  includes 
the  latest  updated  information  to  assure 
accuracy,  and  all  reviews  are  arranged  by 
subject  matter  so  you  can  quickly  zero  in 
on  the  area  of  your  special  interest. 
ORDER  NO.  0-13-165225-7  $9.95 
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The  MC6809  Cookbook 

By  Carl  Warren 

This  book  explains  the  general 
architecture  of  the  MC6809  chip,  including 
details  on  accumulators,  registers,  condition 
codes,  stack  pointers,  program  counters, 
addressing  modes  and  more.  Then  it's 
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right  into  the  MC6809  instruction  set:  load 
instructions;  transfer  instructions: 
accumulator  instructions  such  as  shift, 
branch,  and  register.  Each  instruction  is 
well-presented  and  clearly  defined,  including 
hexadecimal  and  binary  equivalents.  This 
book  is  an  ideal  companion  for  those 
wishing  to  use  this  new,  versatile,  and 
exceptionally  desirable  micro  chip  in  any 
system  design. 

ORDER  NO.  0-8306-1209-2  $6.95 

Calculating  with  BASIC 

By  Raymond  Guido 

Here's  a  variety  of  programs  in  BASIC  to 
help  the  businessman,  scientist  and 
engineer.  The  book  shows  how  to  apply 
the  languge  to  practical  problems  and 
equations.  Formulas  cover  calculations  of 
interest,  payback  periods,  mortgage 
schedules,  techniques  for  extending 
number  of  useful  digits  in  monetary 
calculations  using  limited  BASICS.  A  variety 
of  electronic  applied  formulas  are 
programmed.  The  mechanics  chapter 
covers  resultant  -  force  calculations, 
attractive  forces  due  to  gravity,  projectile 
motion  prediction  and  graphing,  moments 
of  inertia  for  T-section,  l-section  and 
channel  sections.  The  mathematics  chapter 
includes  programs  to  solve  the  quadratic 
formula,  general  summation  formulas,  such 
as  sum  of  geometric  progression,  number 
conversion  program  algorithms  to  compute 
sine,  cosine,  tangent  and  log  e. 

ORDER  NO.  25,002  $8.95 
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PASCAL 

By  David  L.  Heiserman 

A  programmer's  guide  to  using  PASCAL, 
Tiny  PASCAL  and  Supersoft  Tiny  PASCAL, 
including  actual  programs  and  helpful 
exercises.  Starting  with  an  explanation  of 
how  to  load  a  Tiny  PASCAL  cassette  into  a 
TRS-80  system,  the  author  goes  through 
all  the  steps  necessary  to  become  proficient 
in  this  new  language.  You'll  learn  how  to 
read  syntax  diagrams;  use  WRITE  state- 
ments to  print  characters  and  do  TRS-80 
graphics,  enter  integers  with  READ  state- 
ments; use  logic  with  AND,  OR  and  NOT. 
You'll  also  find  out  how  to  put  together 
complete  READ  and  WRITE  programs,  and 
use  repetitive  statements  to  write  unending 
loops,  plus  how  to  "good-proof"  entries. 
And  once  you've  learned  the  basics,  the 
rest  of  the  book  is  designed  to  help  you 
use  them  in  writing  and  using  subroutines, 
in  playing  games,  in  animating. 
ORDER  NO.  0-8306-1 205-X  $9.95 


Pathways  Through  the  ROM 

By  George  Blank,  Roger  Fuller, 
Hon  Hartford,  John  T.  Phillipp 
and  Robert  M.  Richardson 

This  book  is  an  assembly  language 
programming  handbook  for  the  TRS-80 
user.  It  discusses  how  level  II  BASIC  ROM 
subroutines  can  be  integrated  into 
assembly  language  programs  to  economize 
on  memory.  Some  of  the  material  includes: 
programs  to  disassemble  level  II  BASIC, 
the  Z-80  chip,  and  the  TRS-80  disk 
operating  system  plus  specifications  for 
the  floppy  disk  controller  chip  used  by 
Radio  Shack. 

ORDER  NO.  28,001  $19.95 


Handbook  of 
Microprocessor  Applications 

By  John  A.  Kuecken 

Here  is  an  easy  way  to  acquire  the  skills 
needed  to  keep  up  with  the  sophisticated 
world  of  microprocessors.  The  author 
clearly  explains  and  examines  all  the 
concepts  crucial  to  the  use  of  micro- 
processors in  any  application,  and  fully 
details  every  phase  of  logic  and  machine 
decisions:  Boolean  algebra,  the  truth  table, 
OR,  NOR,  AND  and  NAND  functions,  etc. 
Binary,  hexadecimal  and  octal  notations  are 
completely  covered,  as  are  ripple  counters, 
registers,  decoders  and  flip-flops. 

ORDER  NO.  0-8306-1 203-3  $8.95 

Logical  Design  of  Digital  Systems 

By  Arthur  D.  Friedman 

Beginning  from  the  simplest  precepts  of 
gate  level  logic  design,  the  concepts  of 
combinational  circuit  design,  sequential 
circuit  design  and,  finally,  system  level 
design  are  developed  in  a  systematic  and 
unified  manner,  culminating  in  an  intro- 
duction to  the  design  of  digital  computer 
systems.  The  book  emphasizes  general 
concepts,  theory,  and  design  techniques 
of  relevance  to  current  technologies. 
ORDER  NO.  0-91 4894-50-1  $1 9.95 

Principles  of  Data  Base  Systems 

By  Jeffrey  D.  Ullman 

In  recent  years  an  extensive  body  of 
theory  and  general  principles  related  to 
data  base  systems  has  been  developed. 


For  the  first  time,  a  comprehensive 
treatment  of  this  material  is  presented. 
Descriptions  of  actual  database  systems 
and  Query  Languages  such  as  ISBL, 
QUEL,  Query-by  Example,  and  SEQUEL 
are  also  included. 
ORDER  NO.  0-914894-13-7  $21.95 


Personal  Computing: 
Hardware  and  Software  Basics 

By  the  editors  of  Electronics  Magazine 

This  tearsheet  guide  offers  a  complete 
picture  of  the  present  state-of-the-art  of 
personal  computers,  one  of  the  most 
recent  developments  in  the  electronics 
field.  Based  on  carefully  selected  articles 
from  the  leading  electronics  and  computer 
publications,  this  timely  resource  covers 
the  world  of  personal  computers,  the 
basics  of  computers,  advanced  theory  of 
computers,  software  for  personal 
computers  and  what  type  of  computer 
equipment  to  buy.  The  book  will  appeal  to 
hobbyists,  engineers  and  scientists, 
business  people,  programmers,  and  all 
others  who  rely  on  computer  expertise. 

ORDER  NO.  0-07-01 91 51  -4  $24.50 


Ciarcia's  Circuit  Cellar 

By  Steve  Ciarcia 

This  book  is  useful  by  providing 
information  about  the  microcomputer. 
Included  are  amusing  anecdotes  introducing 
various  articles  needed  to  construct 
numerous  computer  projects.  They  are 
explained  in  such  detail  that  beginners  can 
make  their  microcomputer  perform  the 
same  useful  functions.  Such  an  easy-going 
style  and  presentation  makes  it 
understandable  and  enjoyable. 
ORDER  NO.  0-07-01 0960-5  $8.00 

Problem-Solving  Principles 
for  PASCAL  Programmers 

By  William  E.  Lewis 

Here's  a  valuable  text  for  improving 
problem-solving  techniques  in  computer 
programming.  It  provides  not  only  a 
problem-solving  background,  but  also 
alternative  solution  paths  to  choose  from. 
After  introducing  the  basic  building  blocks 
of  problem  solving,  the  book  offers 
independent  prescriptions  that  focus  on 
remedies  for  typical  programming  problems. 
A  special  chapter  on  the  top-down  approach 
and  a  section  on  debugging  are  included. 
ORDER  NO.  0-81 04-5767-9  $9.95 
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Sourcebook  for 

Programmable  Calculators 

By  the  staff  of 

the  Texas  Instrument  Learning  Center 

Here  is  the  first  comprehensive,  practical 
book  on  the  use  of  the  modern 
programmable  calculator.  Written  primarily 
for  users  of  the  Tl  58  and  59  calculators, 
this  information  is  also  applicable  to  other 
programmable  calculators.  The  book 
features  step-by-step  programs  and 
examples  that  are  easily  adaptable  for  on- 
the-job  needs  in  such  fields  as  mathematics, 
statistics,  business  and  operations 
research,  economics,  biology,  engineering, 
physics  and  astronomy.  This  unparalleled 
sourcebook  provides  engineers  and  other 
professionals  with  a  better  understanding 
of  the  programmable  calculator  and  its 
ability  to  provide  faster,  more  accurate 
solutions  in  a  variety  of  daily  situations. 
ORDER  NO.  0-07-063746-6  $24.50 


Beat  the  Odds 

By  Hans  Sagan 

Now  you  can  "beat  the  odds"  with  this 
unusual  programming  guide  that  provides 
realistic  simulations  of  five  popular  casino 
games:  Trente-et-guarante,  roulette, 
chemin-de-fer,  craps,  and  blackjack.  Each 
of  the  five  chapters  begins  with  a  computer 
run  of  the  game  program  being  discussed, 
followed  by  an  explanation  of  the  game 
rules  and  the  physical  execution  of  the 
program.  To  make  the  challenge  of  betting 
more  rewarding,  the  placing  of  acceptable 
bets  is  discussed  and  systems  and/or 
strategies  are  examined.  Next,  the 
computer  program  is  developed  and 
possible  modifications  of  the  program  are 
considered.  Finally,  you're  ready  to  beat 
the  odds,  without  risking  a  penny. 
ORDER  NO.  0-8104-5181-6  $8.95 

Programs  for  Beginners 
on  the  TRS-80 

By  Fred  Blechman 

Here's  a  valuable  book  of  practical  and 
interesting  programs  for  home  use  that  can 
be  understood  and  used  immediately  by  the 
beginner  in  personal  computer  programming. 
You'll  learn  step-by-step  how  21  sample 
TRS-80  programs  work.  Program  techniques 
are  described  line-by-line  within  the 
programs,  and  a  unique  index  will  enable 
you  to  locate  other  programs  using  the 
same  BASIC  commands  and  statements. 
Each  program  includes  a  detailed 
description,  a  complete  listing,  an 


explanation  of  what  the  program  does,  and 

instructions  for  modification. 

ORDER  NO.  0-8104-5182-4  $8.95 

Z-80  Assembly  Language 
Programming 

By  Lance  Leventhal 

This  book  views  assembly  language  as  a 
means  of  programming  a  microcomputer 
system.  It  explains  assembly  language 
programming,  describes  the  functions  of 
assemblers  and  assembly  instructions  and 
discusses  basic  software  development 
concepts.  A  special  section  on  structured 
programming  rounds  out  the  discussion  of 
programming  examples,  from  simple 
memory  load  loops  to  complete  rudimentary 
design  projects. 

ORDER  NO.  0-931988-21-7  $16.99 

Integrating  the  Computer 
With  Your  Business 

By  J.R.  Porter  and  J.N.  Chappie 

This  is  the  first  work  to  bridge  the  gap 
between  senior  executives  responsible  for 
their  company's  overall  computer  function 
and  the  entire  data  processing  team.  It 
covers  the  principles  of  defining  and 
measuring  all  the  financial  elements  of  both 
individual  projects  and  on-going  operations. 
You'll  find  out  how  to  place  cost 
responsibilties,  establish  authorization 
procedures  for  financial  commitment,  plan 
cost  recoveries  by  charging  for  services, 
and  even  how  to  invoice  your  customers. 
ORDER  NO.  0-470-26984-7  $29.95 
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Using  Microcomputers  in  Business 

By  Stanley  S.  Veit 

This  book  is  an  essential  background 
briefing  for  any  purchaser  of  microcomputer 
systems  or  software.  It  describes  the 
advantages  and  disadvantages  of 
computerization  and  gives  the  potential 
user  the  information  necessary  to  make 
intelligent  decisions.  It  is  written  in  a  fast- 
moving  style,  without  the  usual  buzz  words 
and  technical  jargon.  Advice,  information 
and  warnings  given  here  are  of  the  type 
that  have  been  valid  in  the  past  and  will 
continue  to  be  valid  as  long  as  businesses 
use  electronic  computer  systems. 
ORDER  NO.  0-81 04-51 52-2  $9.95 

Understanding  Computers 

By  Myles  E.  Walsh 

Finally,  here's  a  computer  book  that 
doesn't  get  bogged  down  in  the  technical 


and  esoteric  mire.  To  make  sure  the 
groundwork  for  a  complete  understanding 
of  the  fundamentals  of  commercial  data 
processing  is  laid,  an  in  depth  coverage  of 
computer  basics  is  done — from  a 
description  of  computer  to  computer 
programs;  from  auxiliary  storage  devices  to 
computer  systems;  from  basic  vocabulary 
to  the  computer's  components.  You'll  get  a 
step-by-step  briefing  on  how  computers 
handle  the  more  complex  chores,  an 
up-to-date  look  at  commercial  data 
processing  and  information  systems.  This 
book  has  been  written  with  one  goal  in 
mind.  When  you  finish  reading  it,  you'll 
understand  computers. 

ORDER  NO.  0-471  -081 91-4  $21 .95 
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PET/CBM  Personal  Computer 
Guide,  2nd  Edition 

By  Adam  Osborne  and  Carroll  Donahue 
If  you  are  thinking  about  buying  any 
personal  computer,  this  book  will  show  you 
what  the  PET  can  do  for  you.  If  you've  just 
bought  a  PET  of  CBM,  this  is  the  book  you 
must  have  to  really  understand  your 
computer.  By  using  the  examples  found  in 
this  book,  you'll  quickly  get  your  PET/CBM 
up  and  running.  These  examples  are 
thoroughly  documented  so  you  can  learn 
how  and  why  the  programs  work.  It's  the 
how  and  why  that  are  important  in  learning 
to  make  the  PET  work  efficiently  for  you. 
This  book  covers  everything  you'll  need  to 
be  a  master  of  your  PET. 
ORDER  NO.  0-931 988-55-1  $1 5.00 

Personal  Computing 

By  Daniel  R.  McGlynn 

This  book  explains  programming 
languages  from  BASIC  to  PASCAL  and 
APL,  and  leads  you  through  the  fine  points 
of  disk  operating  systems  and  applications 
programming.  It's  packed  with  numerous 
photos  and  tables,  charts  that  list  and 
compare  equipment,  a  glossary  and 
appendices  listings  of  available  small 
computers,  peripheral  equipment, 
manufacturers,  dealers  and  computer  clubs. 
ORDER  NO.  0-471  -05380-5  $1 2.50 

TV  Typewriter  Cookbook 

By  Don  Lancaster 

An  in-depth  coverage  of  TV  typewriters, 
the  truly  low-cost  microcomputer  and 
small-systems  display  interface.  Covers 
TVT  terminology,  principles  of  operation, 
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configurations,  memories,  system  design, 
cursor  and  update  circuitry  and  techniques, 
hard  copy,  color  graphics  and  keyboards 
and  encoders. 
ORDER  NO.  10,008  $9-95 

H-8  Programming  for  Beginners 

By  Ron  Santore,  Don  Inman 
and  Bob  Albrecht 

This  book  will  lead  you  step-by-step  into 
the  basics  of  computer  programming. 
Specifically  designed  for  use  with  the 
Heathkit  H-8  computer,  the  book  covers 
assembly  language  programming,  and 
presents  a  program  or  subroutine  to  write 
in  every  chapter.  This  is  a  book  of  basics, 
not  techniques,  so  a  background  in 
computers  is  not  necessary. 
ORDER  NO.  0-91 8398-1 7-7  $8.95 

Introduction  To  TRS-80  Graphics 

By  Don  Inman 

One  of  the  most  exciting  capabilities  of 
personal  computers  is  their  ability  to 
provide  graphical  data  displays  that 
formerly  cost  thousands  of  dollars.  This 
book  provides  a  complete  introduction  to 
the  basics  of  graphics  programming,  using 
dozens  of  real  examples.  It  begins  with  the 
most  basic  concepts  of  line  drawing  and 
leads  the  reader  on  to  geometric  shapes, 
moving  figure  animation  and  other  more 
advanced  topics. 

ORDER  NO.  0-91 8398-1 8-5  $9.95 

Computer  Dictionary 

By  Charles  J.  Sippl  and  Roger  J.  Sippl 

Contains  over  12,000  entries,  including 
definition,  acronyms,  and  abbreviations. 
Catchwords  for  the  first  and  last  entries  on 
each  page  are  shown  at  the  top  of  the 
page,  and  extensive  cross-referencing  is 
used.  A  must  for  teachers,  scientists, 
computer  personnel,  engineers,  students 
and  businessmen. 
ORDER  NO.  10,057  $12.95 

TRS-80  Interfacing  Book  2 

By  Jonathan  A.  Titus,  Christopher  A.  Titus, 
and  David  G.  Larsen 

You  will  learn  how  to  drive  high  current 
and  high  voltage  loads,  how  to  generate 
voltage  and  current  signals  used  in  a  variety 
of  control  applications,  how  to  measure 
unknown  voltages  and  currents  with  your 
computer  and  how  to  use  remote  control 
circuits  that  allow  you  to  control  Universal 
Asynchronous  Receiver/Transmitter  Chips, 
analog-to-digital  and  digital-to-analog 
convertors  and  other  devices  located  some 
distance  from  your  computer.  The  book 
contains  complete  software  examples. 
ORDER  NO.  10,063  $9.95 

8085A  Cookbook 

By  Jonathan  A.  Titus,  Christopher  A.  Titus 
and  David  G.  Larsen 

This  book  shows  you  how  to  design  a 
microcomputer  using  the  8085A  micro- 
processor chip.  First,  the  basic  concepts, 
such  as  internal  organization  and  timing, 
are  thoroughly  discussed.  Then,  details  on 
system  control,  memory  systems  and 
types,  interfacing  and  8085A  family- 
compatible  chips  are  given.  Finally,  all  the 
information  necessary  for  you  to  design 
several  completely  operational  8085A-based 
microcomputers  is  presented. 
ORDER  NO.  10,064  $12.95 
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The  Cheap  Video  Cookbook 

By  Don  Lancaster 

This  is  a  complete  guide  to  super  low 
cost  alphanumeric  and  graphic 
microprocessor-based  video  displays.  It 
contains  complete  construction  details  on 
a  seven  IC  circuit  that  dramatically  slashes 
the  cost  of  getting  words,  op-code  and 
graphics  out  of  a  microcomputer  and  into  a 
television  set.  It  also  includes  thoroughly 
documented  and  debugged  software. 
ORDER  NO.  10,061  $595 


Invitation  to  PASCAL 

By  Harry  Zatzan  Jr. 

The  primary  objective  of  this  book  is  to 
teach  the  reader  to  write  readable  and 
reliable  programs  in  the  PASCAL 
programming  language.  The  book  has  many 
side  benefits  including  methods  of  problem 
solving,  program  design  and  structured 
programming.  In  addition  to  introducing  the 
PASCAL  language,  the  book  emphasizes 
programming  style  and  stresses  the 
important  difference  between  "good"  and 
"bad"  programs.  This  difference  is  related 
through  textual  material  and  programming 
examples.  Techniques  are  provided 
throughout  the  presentation  on  points  that 
contribute  to  good  programming. 

ORDER  NO.  0-89433-1 03-5  $1 7.50 

Microcomputer  Math 

By  William  Barden,  Jr. 

The  purpose  of  this  book  is  to  remove 
some  of  the  mystery  surrounding  common 
binary  operations  in  both  BASIC  and 
assembly  language.  Such  operations  as 
binary  number  representation,  octal  and 
hexadecimal  representation,  two's 
complement  operation,  addition  and 
subtraction  of  binary  numbers,  "flag"  bits 
in  microcomputers,  logical  operations  and 
shifting,  multiplication  and  division 
algorithms,  multiple-precision  operations, 
fractions  and  scaling  and  floating-point 
operations  are  explained  in  detail.  Also 
included  are  practical  examples  and 
exercises  for  self-testing. 
ORDER  NO.  18-101  $995 


book  illustrates  the  concepts  presented 
with  examples  that  actually  run,  using  the 
popular  MITS  family  of  BASIC  interpreters. 
It  starts  with  the  simplest  and  most 
commonly  used  commands  and  then 
progresses  on  to  the  more  complex 
BASIC  commands. 
ORDER  NO.  0-918398-23-1  $10.95 


Microsoft  BASIC 

By  Ken  Knecht 

In  personal  computing,  effective 
computer  use  almost  always  requires  a 
good  working  knowledge  of  BASIC.  This 
book  presents  a  complete  introduction  and 
tutorial  on  programming  in  BASIC.  The 


Inside  BASIC  Games 

By  Richard  Mateosian 

This  book  teacher  you  how  to  design 
error-free  interactive  BASIC  programs 
including  games  and  other  real-time 
situations.  Eight  computer  games  are 
described  in  detail,  illustrating  how 
they  were  designed  and  developed  in 
BASIC.  All  facets  of  game  program  design, 
including  program  structuring,  cursor 
positioning,  randomization  and  other 
concepts  are  discussed.  Programs  for 
games  such  as  Hangman,  Ten-Key  Flicker, 
and  Taxman  are  coded  in  Microsoft  BASIC. 
Versions  are  also  provided  for  PET/CBM, 
Apple  II  and  TRS-80. 
ORDER  NO.  0-89588-055-5  $1 3.95 

An  Introduction  To 
Distributed  Data  Processing 

By  Harry  Katzan  Jr. 

This  book  provides  a  summary  of  key 
concepts  in  distributed  data  processing 
from  an  introductory  point  of  view.  It  is 
divided  into  three  major  parts.  Part  one 
(management  overview)  covers  the  basic 
concepts.  Part  two  (data  communications 
concepts)  covers  data  communications, 
computer  networks  and  network 
procedures.  Part  three  (distributed  system 
concepts)  covers  distributed  data 
processing  and  data  base  systems. 
ORDER  NO.  0-89433-061-6  $20.00 

Management  Information  Systems 

By  George  Chacko 

This  book  offers  a  unified  treatment  of 
the  use  of  data  to  influence  specified 
outcomes  in  both  the  private  and  public 
sectors.  This  authoratative  work  shows 
how  to  design  a  computerbased 
management  information  system  (MIS)  that 
transforms  data  into  the  information 
needed  by  the  user.  In-depth  discussions 
examine  three  major  types  of  MIS,  in  terms 
of  the  ration  of  units  inspected  to  the 
number  of  units  produced.  Actual  data 
processing  situations  are  used  to  amplify 
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and  clarify  the  discussions,  and  the 
importance  of  forecasting  for  organizational 
control  is  emphasized.  An  executive 
summary  and  technical  overview  are 
featured  with  each  chapter. 
ORDER  NO.  0-89433-095-0  $27.00 

Computers  for  Everybody 

By  Jerry  Willis  and  Merl  K.  Miller 

Puzzled  about  small  computers? 
Confused  by  all  the  jargon  from  the 
salesmen  at  the  computer  store?  Uncertain 
about  whether  a  computer  is  an  expensive 
toy  or  a  fantastic  new  tool?  This  book  will 
calm  your  fears  and  answer  your  questions. 
In  a  clear,  understandable  manner,  the 
authors  tell  you  how  you  can  use  a 
computer  in  your  home,  office,  or  school. 
It  includes  a  consumer's  guide  to  computer 
equipment  that  can  help  you  decide  what 
to  buy  and  who  to  buy  it  from.  Best  of  all, 
it's  fun  to  read.  The  authors  have  carefully 
chosen  the  material  so  that  it  covers  all  of 
the  things  a  beginner  should  know.  There 
isn't  any  technical  information  that  you 
can't  understand  and  don't  need. 
ORDER  NO.  0-91 8398-49-5  $4.95 
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Fifty  BASIC  Exercises 

By  J.  P.  Lamoitier 

This  book  is  designed  to  teach  BASIC 
through  actual  practice.  It  presents 
graduated  exercises  in  mathematics, 
business,  operations  research,  games  and 
statistics.  Each  exercise  contains  a 
statement  and  analysis  of  the  problem,  a 
solution  with  a  flowchart  and  comments, 
and  a  program  implementing  the  solution 
accompanied  by  sample  runs.  Besides 
allowing  you  to  check  your  understanding 
and  progress  while  learning,  this  method 
teaches  problem  solving  in  a  top-down 
manner.  The  book  stresses  programming 
style  and  the  reasons  behind  each 
design  decision. 
ORDER  NO.  0-89588-056-3  $12.95 

The  CP/M®    Handbook 

By  Rodnay  Zaks 

This  book  is  intended  to  teach  you  how 
to  use  CP/M®    and  its  resources.  No  prior 
computer  knowledge  is  needed.  It  is 
assumed  that  you  have  access  to  a 
computer  system  equipped  with  CP/M®  . 
Depending  upon  the  application  programs 
that  you  execute  on  a  computer,  will 
depend  if  you  use  all  or  part  of  the 
resources  provided  by  CP/M®  . 
ORDER  NO.  0-89588-065-2  $14.95 


COMPUTER 


Your  First  Computer 

By  Rodnay  Zaks 

This  book  explains  what  a  computer 
system  is,  what  it  can  do,  how  it  works, 
and  how  to  select  the  various  components 
and  peripheral  units.  Written  in  everyday 
language,  the  book  is  a  comprehensive  and 
enlightening  guide  to  the  world  of  small 
computers.  Whether  you  are  using  a 
computer,  thinking  about  using  one  or 
considering  purchasing  one,  this  book 
is  indispensable. 
ORDER  NO.  0-89588-045-8  $7.95 

Take  AIM  Volume  One 

By  James  H.  Clark 

This  lab  and  learning  manual  for  the 
AIM-65  and  other  6502  microcomputers  is 
a  valuable  instructional  tool  for  students 
and  practitioners  alike.  Intended  for  hands- 
on  use,  it  includes  computer  precautions, 
programming  basics,  a  glossary,  a  cross- 
index  of  AIM-65  documentation  and 
operating  instructions  for  the  6522  VIA, 
keyboard  and  display.  In  addition,  the 
manual  contains  more  than  thirty  fully 
documented  utility  and  game  programs, 
which  teach  math,  data  handling, 
input/output,  simulation,  programming,  etc. 
ORDER  NO.  0-91 6460-29-X  $16.95 

Microsoft  FORTRAN 

By  Paul  Chirlian 

Here  is  a  book  for  the  microcomputer 
user  who  want  to  implement  FORTRAN  on 
his  machine.  Even  if  you  have  never  used 


FORTRAN  before,  you  will  be  writing  and 
running  FORTRAN  programs  almost  at 
once.  Features  of  Microsoft  FORTRAN, 
such  as  the  compiler,  editor,  and  linker  are 
thoroughly  explained.  The  uses  of  disk, 
printer  and  video  terminal  are  considered  in 
great  detail. 
ORDER  NO.  0-918398-46-0  $14.95 

How  To  Get  Started  With  CP/M® 

By  Carl  Townsend 

Having  trouble  understanding  the  basic 
operations  of  CP/M®  ?  This  book  will  get 
you  into  the  essentials  in  a  few  easy  steps. 
What  is  probably  the  world's  most  popular 
operating  system  is  explained  in  simple 
terms;  if  you  are  just  getting  started  with 
computers,  you  won't  get  lost.  You'll  also 
find  a  handy  guide  on  shopping  for  an 
operating  system,  a  glossary,  a  list  of 
hardware  manufacturers  supporting  CP/M® 
and  a  list  of  major  CP/M®    software. 

ORDER  NO.  0-91 8398-32-0  $9.95 

CF/M®    User's  Guide 

By  Thorn  Hogan 

If  you  haven't  yet  purchased  CP/M®    for 
your  system,  this  book  will  help,  make  your 
first  use  of  CP/M®    much  easier.  If  you 
already  have  a  CP/M®  -based  computer, 
the  book  presents  everything  you'll  need  in 
order  to  jockey  your  disks  like  an  expert.  It 
begins  by  giving  an  overview  of  PC/M,  then 
describes  types  of  CP/M®    and  their 
compatibility.  It  also  explains  why  there  are 
different  types  of  CP/M®  .  All  CP/M®    and 
their  commands  and  utilities  are  explained 
in  detail.  The  next  section  covers  programs 
and  how  to  run  them.  Both  sections  are 
meant  to  be  used  alongside  your  computer 
as  helpful  references.  Finally,  the  book 
makes  important  suggestions  for  optimum 
use  of  your  computer  system. 
ORDER  NO.  0-931 988-44-6  $1 2.99 

Increasing  Programmer  Productivity 
Through  Logic  Development 

By  Gloria  Harrington  Swann 

This  book  stresses  logic  development 
and  is  designed  to  assist  programmers  to 
appreciably  decrease  the  amount  of  time 
needed  to  reach  the  level  of  an  experienced 
programmer,  thereby  significantly  increasing 
their  productivity  and  resulting  in  major 
cost  savings, 
ORDER  NO.  0-89433-065-9  $1 2.50 
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C-10  C-20 

COMPUTER  CASSETTES 


C-60  C-90 

AUDIO  CASSETTES 


Microsette,  the  undisputed  industry 
leader  in  short  cassettes  for  micro- 
computer applications  also  offers 
equally  high  grade  audio  cassettes 
at  budget  prices.  Credit  card  buyers 
may  phone  (415)  968-1604. 
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COMPONENTS/OEM 


CRC  generator/checker  is  designed  for 
high  reliability  data  communication  systems. 
The  COM  8004  performs  32-bit  CRC 
generation  and  detection.  CRC,  or  Cyclical 
Redundance  Check,  is  the  most  popular  and 
effective  method  for  detecting  errors  in 
synchronous  data  communications  links. 
CRCs  are  generated  by  dividing  the  serial 
message  stream  by  a  specified  polynomial  at 
both  the  transmitter  and  receiver.  The  COM 
8004  is  designed  to  perform  this  function 
for  SDLC  and  HDCL-type  data  protocols. 
The  device  has  two  independent  halves, 
each  of  which  may  be  operated  to  generate 
or  check  the  CRC.  It  is  inserted  directly  in 
the  serial  data  path  between  the  USRT  and 
the  modem.  Price:  100  pieces,  $15.  Standard 
Microsystems,  35  Marcus  Blvd.,  Hauppauge, 
NY  11787,  (516)  273-3100. 

CIRCLE  INQUIRY  NO.  225 


16-bit  microprocessor,  the  F9445,  will  be 
offered  in  three  speed  ranges:  16  MHz, 
20  MHz,  and  24  MHz.  Register-to-register 
time  for  the  24-MHz  device  is  250  nS.  The 
device  is  a  high-performance  microprocessor 
with    extremely    fast    multiply    and    divide 


Resources,  4  Oak  Pond  Ave. 
01527,  (617)  799-0197. 
CIRCLE  INQUIRY  NO.  227 


Millbury,  MA 


lammrtj-rf: 


capabilities.  For  example,  the  20-MHz 
device  can  perform  a  16  by  16-bit  multipli- 
cation in  3.5  Ms.  Fairchild  Camera  and 
Instrument  Corp.,  Microprocessor  Div., 
4800  Patrick  Henry  Dr.,  Santa  Clara,  CA 
95051,  (415)  962-3816. 

CIRCLE  INQUIRY  NO.  226 


Dual-sided,  reversible  5'A-in.  disk  enables 
you  to  record  on  both  sides  for  twice  the 
storage  capacity  of  a  single  sided  disk. 
Each  Omni  Flippy/Floppy  incorporates  two 
recording  surfaces,  two  sets  of  write  enable 


4096  by  4-bit  bipolar  PROM  is  produced 
in  a  300-mil  center,  20-pin  DIP,  with  JEDEC 
approved  pinout.  The  Am27S40  with  open- 
collector  outputs  and  the  Am27S41  with 
three-state  outputs  offer  a  50nS  maximum 
access  time  in  their  standard  versions  and 
35nS    maximum    access    time    in    ultrafast 


notches,  two  index  holes  and  reinforced  hub 
rings.  The  disk  can  be  used  on  most  514-in. 
disk  drives.  Price:  $21  for  five-pack.  Omni 


"A"  versions.  A  three-state  power-switched 
Am27SP41  relieves  system  power  problems 
by  reducing  power  consumption  from  875mW 
to  425mW  when  deselected.  Power  up  to 
full  accessibility  takes  a  short  10nS. 
Advanced  Micro  Devices  Inc.,  901  Thompson 
PI.,  Sunnyvale,  CA  94086,  (408)  732-2400. 

CIRCLE  INQUIRY  NO.  228 


32K-bit  ROM  device,  the  TMS61 25,  stores 
speech  data  for  Tl's  voice-synthesis  pro- 
cessors and  has  such  advanced  on-chip 
features  as  auto-incrementing,  address 
decoding,  and  look-up  and  branching  capab- 
ilities, as  well  as  a  gate-programmable 
oscillator.  In  addition  to  storing  speech  data, 
it  can  be  used  in  a  wide  range  of  other  ROM 
applications.  Capable  of  storing  a  30-50 
word  vocabulary,  the  device  meets  the 
needs  of  speech  customers  who  require 
ROMs  with  a  smaller  storage  capacity. 
Internally  organized  as  4K  by  8,  it  can  be 
mask-programmed  to  provide  either  one-bit 
serial  output  or  a  four-bit  parallel  output.  The 
device  also  has  an  internal  chip-select  option 
that  can  be  mask-programmed  to  allow  the 
parallel  connection  of  up  to  four  TMS6125 
devices  for  a  total  access  of  16K  bytes  of 
memory.  This  equals  about  200  words  or 
100  seconds  of  speech.  Price:  $3.63  in 
production  quantities.  Texas  Instruments 
Inc.,  Central  Literature  Response  Center, 
P.O.  Box  202129,  Dallas,  TX  75220. 

CIRCLE  INQUIRY  NO.  229 


Dot-matrix  impact  printer  features  3  lines- 
per-second  bi-directional  printing,  and  10 
lines-per-s'econd  line  feed.  The  model  M-410 
accepts  single  or  multi-ply  paper  rolls  from 
3/4-in.  to  37/a-in.  wide,  and  prints  a  31/3-in.  line. 
Capacity  is  40  columns  (at  1 2  characters  per 
inch).  The  model  features  a  long-life  printhead 
with  a  rated  life  of  100  million  characters. 
The  new  head  is  designed  for  continuous 
printing  without  overheating.  The  overall 
mechanism  life  is  50  million  cycles.  Interface 
with  the  new  unit  is  simplified  because  line 
feed  is  independent  of  the  main  drive 
mechanism,  thereby  eliminating  the  need  for 
timing  line  feed  commands  to  correspond 
with  particular  printhead  positions.  Clock 
signals  are  also  unnecessary  for  energizing 
the  printhead  solenoids,  because  the  print 
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PSI  FORCES  ARE  NO  LONGER  A 
MYSTERY... 


...  use  the  unlimited  software  and  hardware 

abilities  of  one  of  the  smartest  computers  available. 

Don't  risk  wasting  your  time  with  inferior 

computers  -  use  the  force  of  the  PSI  ty  80* 


minxtmin 


80 KBytes  of  RAM 

High  Resolution  Graphics  (Std.) 

Parallel  and  serial  I/O 

Asynchronous  and  synchronous 

protocols 


Computer  Network' capability 

Hardware  expandable  with  plug- 

in-boards 

Built-in  Floppy  Disks  with  up  to 

616  kB  per  drive 

Hard  disk  optional 


KOS,  KONTRON's  multi-tasking 

CP/M-comf 

system 

Assembler,  Basic,  Cobol,  Fortran 

Pascal 

Utility  software  packages 


•PSI  V  80  is  a  registered  Trademark  of  KONTRON  Eleklronik  GmbH 


CIRCLE  INQUIRY  NO.  44 


This  is  only  a  small  part  of  the  PSI-force.  Contact  us  to  learn  more. 


In  Europe: 


KONTRON 

.1    MIKROCOMPUTER  GMBH 

D-8057  ECHING/MUNICH 

TEL:  89-31901-1     TELEX:  522122 


In  USA: 


KOIMTROIM 

ELECTRONIC  IIMC. 

630  PRICE  AVE.,  REDWOOD  CITY,  CA.  94063 
TEL:  41 5  361 1 01 2     TELEX:  91 0  378  5207' 


speed  of  the  printhead  is  carefully  controlled. 
Clock  signals  are  provided,   however,  for 


engineers  who  wish  to  use  them.  Eaton  Corp., 
Count  Control/Systems  Div.,  901  S.  12th  St., 
Watertown,  Wl  53094,  (414)  261-4070. 

CIRCLE  INQUIRY  NO.  231 


Bipolar  BAMs,  the  SN74LS219A  and 
SN74LS319A,  with  non-inverting  data  output, 
simplify  system  interfacing  for  the  designer. 
Fabricated  using  low-power  Schottky  bipolar 
technology,  the  RAMs  offer  typical  access 
times  of  50  nS  (access  time  from  address). 
Requiring  a  single  5-volt  power  supply,  the 
devices  have  a  typical  power  dissipation  of 
193  milliwatts.  Both  64-bit  RAMs  are  TTL 
compatible  and  are  organized  in  a  16-word 
by  4-bit  format.  The  SN74LS219A,  which 
has  a  three-state  output,  combines  the 
convenience  of  an  open-collector  output 
with  the  speed  of  a  totem-pole  output.  The 
SN74LS31 9A  also  provides  an  open-collector 
output  and  has  the  capability  for  direct  inter- 
face with  data  lines  that  have  a  passive  pull- 
up.  Both  RAMs  are  thus  well  suited  for  cache 
memories,  buffers,  or  other  applications 
requiring  high-speed,  low-power  data  storage. 
Price:  $3.60  each  in  100-piece  quantities. 
Texas  Instruments  Inc.,  Central  Literature 
Response  Center,  P.O.  Box  202129,  Dallas, 
TX  75220. 

CIRCLE  INQUIRY  NO.  233 


Floppy-disk  system,  the  TMAM9000,  is  a 
low-end  addition  to  Tl's  line  of  Multi-AMPL 
development  systems.  The  TMAM9000  will 
support  both  current  and  future  develop- 


ments in  Tl  technology,  including  Tl's  entire 
line  of  programmable  function  devices: 
TMS9900/990  16-bit  microprocessors  and 
microcomputer  modules,  TMS1000  4-bit 
microcomputers,  and  TMS7000  8-bit  micro- 
computers. The  system  is  a  cost-effective 
tabletop  system  that  includes  a  TMS9900- 
based  central  processing  unit  (CPU)  with 
keyboard  and  display,  and  a  separate  floppy- 
disk  enclosure  providing  2.2M  bytes  of  mass 
storage  on  two  double-sided,  double-density 
floppy  disk  drives.  The  CPU  has  64K  bytes 
of  random  access  memory  (RAM)  and 
features  4  MHz  operation.  The  floppy-disk 
unit  offers  four  times  the  storage  capacity 
and  ten  times  the  data-transfer  rate  of 
previous  FS990  AMPL  systems.  Price: 
$13,350,  including  complete  documentation, 
field  installation,  Tl's  analyst  and  telephone 


pressure  pads  is  another  feature.  Magnetic 
computer  tapes  are  included  with  the  disks. 


Inmac,  Dept.  8D,  2465  Augustine  Dr.,  Santa 
Clara,  CA  95051 ,  (408)  727-1970. 

CIRCLE  INQUIRY  NO.  239 

Stand    alone    microcomputer    board, 

OB6000,  is  functionally  interfaced  to  the 
Intel  Multibus  backplane  by  way  of  the  card 


hotline  information  services,  and  a  one-week 
training  course  at  the  nearest  Tl  Regional 
Technology  Center.  Texas  Instruments  Inc., 
Central  Literature  Response  Center,  P.O. 
Box  202129,  Dallas,  TX  75220. 

CIRCLE  INQUIRY  NO.  238 


CPU/MEMORY 

Flexible  disks  are  compatible  with  most 
popular  51/4-in.  and  8-in.  drives.  The  product 
line,  Inmac  Plus,  eliminates  misalignment 
with  a  reinforcing  ring.  The  disks  are  certified 
100%  error-free  at  50%  clipping  level.  A 
flexible  coating  that  resists  oxide  flaking 
caused  by  the  stress  of  drive  heads  and 


edge  connector.  The  heart  of  the  board  is 
the  Motorola  MC6808  CPU.  To  enhance  real 
time  operations,  the  two  levels  of  interrupt 
have  been  expanded  to  ten.  Nine  of  these 
interrupts  may  be  masked.  All  the  interrupt 
sources  may  be  routed  to  the  ten  inputs  in 
any  combination  by  use  of  jumper  options. 
The  board  contains  sufficient  memory  for 
most  applications  with  9K  bytes  of  static 
RAM.  The  I/O  capability  of  the  OB6000  with 
three  MC6821  peripheral  interface  adapters 
has  a  total  of  60  bits  of  binary  I/O.  Omnibyte 
Corp.,  245  W.  Roosevelt  Rd.,  W.  Chicago,  IL 
60185,  (312)  231-6880. 

CIRCLE  INQUIRY  NO.  240 


1/4  Megabyte  RAM  &  7.1  Megabit/Sec  Disk 


14"  Winchester  Fixed  Disk  Controller 

•  CONTROLS  SHUGART  4000  &  4100  SERIES  DRIVES 

•  UP  TO  174  MEGABYTES  PER  CONTROLLER 

•  I/O  MAPPED  BUFFER  ■  NO  WAIT  STATES 

•  INCLUDES  MP/M*  XIOS  &  CP/M*  CBIOS 


ASSEMBLED*  TESTED $895°' 


4  or  6  MHz  Bank  Select  RAM  64K  To  256K 

•  INVISIBLE  REFRESH  ■  NO  WAIT  STATES 

•  USES  OR  IMPLEMENTS  IEEE  696  S-100  EXTENDED  ADDRESS  BUS 

•  SOFTWARE  SELECTABLE  ON  4K  BOUNDARIES 

•  MULTIPLE  SOFTWARE  SELECTABLE  SYSTEM  MASTERS 

•  INCLUDES  MP/M*  XIOS  &  SOLID  STATE  DISK  ROUTINES 

BSR  64/256  (A,  B)  ASSEMBLED  &  TESTED  4MHz (4116)  64K  $55000 

(4164)      64K      $77000,      128K      $1138°°,       192K      $1506°°,      256K  $1874°° 


"Contact  Us  For  Information' 
tYCTE  iTl  t       5232  Manzanita  Ave        Carmichael  CA 


95608 


(916)338-5454 


PRICES  SUBJECT  TO  CHANGE 
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SYBEX  SAVES  YOU  TIME 


<-4g 


For  engineers,  scientists,  students 
and  any  computer  enthusiast  with 
a  technical  bent... 

PASCAL  PROGRAMS 

for  Scientists  and  Engineers 

by  Alan  R.  Miller 

Here  is  a  comprehensive  collection  of 
frequently  used  algorithms  for  scientific 
and  technical  applications  programmed  in 
Pascal/This  time-saving  book  includes 
programs  for  curve  fitting,  approximations, 
random  number  generation,  integrals, 
statistical  techniques  and  more. 

250  pp.,  80  illustr.,  Ref.  P340  $16.95  paper    $29.00  cloth 


fog  rams 

,'or  scientists 
.*  engineers 


BASIC  PROGRAMS 

for  Scientists  and  Engineers 

by  Alan  R.  Miller 

This  is  the  second  book  in  the  SYBEX 
Programs  for  Scientists  and  Engineers 
series.  It  presents  a  comprehensive  set  of 
important  scientific  algorithms,  and  their 
BASIC  implementations.  The  programs 
can  be  run  on  most  BASICs;  any  imple- 
mentation differences  are  described  and 
clearly  analyzed. 

275  pp.,  120  illustr.,  Ref.  B240  7'  X  9',  $14.95  paper 

CIRCLE  INQUIRY  NO.  78 


PLEASE  SEND  ME  D  BASIC  PROGRAMS  for  Scientists  and  Engineers 


jary^  mailto: 

J      ^L.  SYBEX  DEPT.  K9 

^CVBEV  2344  SIXTH  STREET 

^dl  DEA  BERKELEY,  CA  94710 

PHONE  ORDERS: 
INSIDE  CA  415/848-8233 
TOLL  FREE  OUTSIDE  CA  800-227-2346 


NAME 

ADDRESS. 
CITY 


D  PASCAL  PROGRAMS  for  Scientists  and  Engineers 


D  SENDMEYOUR  FREE  CATALOG 


STATE. 


ZIP. 


ADD  D  $1. 50/book  UPS  or  :'j  75*/book  4th  class  mail  or  Q$8/book  overseas  airmail  (CA  add  tax) 

Total  Amt.  Enclosed OR  CHARGE  MY  Q  VISA  D  MC  D  AM  EX. 

CARD    NO. EXP.    DATE 

SIGNATURE 


Micro    floppydisk    drive    system    for 

memory  storage  in  text  editors  and  personal/ 
business  computers  offers  the  unprece- 
dented combination  of  large  capacity  and 
very  small  size.  With  a  memory  capacity  of 


437. 5K  bytes  on  one  side  of  the  disk,  the 
3.5-in.  Micro  Floppydisk  storage  capacity  is 
two  times,  and  recording  density  1 .47  times 
that  of  the  5.25-in.  format.  Sony  Corp.  of 
America,  9  W.  57th  St.,  New  York,  NY 
10019,  (212)  371-5800. 

CIRCLE  INQUIRY  NO.  244 

64K  memory  board  is  fully  compatible  with 
any  S-100  bus-based  Cromemco  Cromix 
system.  SUPERAM  4C  boards  are  organized 
in  two  blocks  of  32K  bytes.  Each  32K  block 
can  be  placed  in  any  of  eight  different 
memory  banks.  Bank  selection  is  available 
on  32K-byte  boundaries.  Address  and  bank 
assignment  of  each  32K  block  is  selectable 


via  simple  switch  settings.  Memory  refresh 
is  totally  transparent  to  the  processor. 
Memory  access  time  is  250  nS.  Operating 
speed  is  4MHz  with  no  wait  states.  The 
power  requirements  are  +8  volts  at  0.8A; 
and  +  18  volts  at  0.2A.  Price:  $995.  Piiceon 
Inc.,  2350  Bering  Dr.,  San  Jose,  CA  95131 , 
(408)  946-8030. 

CIRCLE  INQUIRY  NO.  246 


Dynamic  memory  module,  GMS6505,  is 
addressable    in    segments,    offers    parity 


allows  users  to  address  multiple  65K  memory 
banks.  Selectable  speeds,  extremely  low 
power  consumption  and  direct  compatibility 
with  6500/6800  families  are  additional 
features.  The  6-in.  by  9.75-in.  GMS6505 
module,  which  uses  only  5  watts  of  power, 
can  directly  interface  with  the  Motorola 
EXORciser  II,  Rockwell  AIM  65  and  System 
65  motherboards.  All  GMS  products  are 
burned-in  for  72  hours  and  carry  a  one-year 
warranty.  Price:  $526.  General  Micro  Sys- 
tems, 1 320  Chaff ey  Ct. ,  Ontario,  CA  91762, 
(714)  621-7532. 

CIRCLE  INQUIRY  NO.  248 

51/4-in.  floppy  disk  drive  offers  up  to  2M 
bytes  of  storage  in  a  single  drive.  The  Mega- 
floppy  1117  family  includes  two  single  and 
two  double  sided  drives  using  96  or  1 00  TPI 
(tracks  per  inch)  double  track  recording 
technologies.  The  model  1117  provides  6  mS 
track-to-track  positioning  speed  with  600,000 
bit  per  second  data  transfer  rates,  and  also 
provides  a  full  compatibility  with  industry 


90260,  (213)970-0952. 
CIRCLE  INQUIRY  NO.  254 


standard  interfaces,  mounting  dimensions 
and  bezels.  Double  sided  models  of  the 
megafloppy  1117  family  provide  2.175  and 
2.025M  bytes  of  formatted  storage  at  100 
and  96  TPI  respectively;  single  sided 
versions  offer  1.2  and  1.1125M  bytes  at 
100  and  96  TPI  respectively.  Micropolis 
Corp.,  21329  Nordhoff  St.,  Chatsworth,  CA 
91311,  (213)  709-3300. 

CIRCLE  INQUIRY  NO.  252 

Mainframe  with  built-in  versatility  and  fast 
delivery  is  one  of  the  most  versatile  dual 
8-in.  mainframes  on  the  market.  It  will 
accommodate  6,  8  or  12  slot  card  cages 
using  the  Silence  +  motherboards.  By  adding 
a  CPU,  memory  board,  disk  controller  and 
terminal,  the  user  has  an  inexpensive  quality 
computer   system.    The    MF  +  DD   accepts 


generation  and  check,  and  has  on-board 
refresh.  It  also  features  write  protect,  over 
voltage  and  reverse  polarity  protection,  and 


Shugart,  Remex,  Siemens  and  other  standard 
8-in.  disk  drives.  Other  features  include  IEEE 
S-100  compatibility,  steel  cabinet,  25-amp 
power  supply,  keyed  power  switch,  reset 
switch  on  front  panel,  line  filter  for  electrical 
noise  suppression  and  a  circuit  breaker  for 
safe  operation.  QT  Computer  Systems,  Inc., 
15620  S.   Inglewood  Ave.,   Lawndale,  CA 


DATA  COMMUNICATIONS 

Green  phosphor  monitor,  Video-300,  with 
P-31  non-glare  display  cuts  the  reflection  for 
easy  viewing.  The  monitoj  has  a  12-in.  screen 
size,  18  MHz  band  width  and  resolution  of 
1000  TV  lines  (center),  800  (corner).  It  is 
ideal  for  word  processing  and  other  applica- 


tions. The  compact  plastic  cabinet,  weighing 
17  lbs.,  provides  easy  portability.  Its  dimen- 
sions are  14.5  in.  wide  by  11.4  in.  high  by 
13.4  in.  deep.  Price:  $249.  Amdek  Corp., 
2420  E.  Oakton  St.,  Suite  E,  Arlington 
Heights,  IL  60005,  (312)  364-1180. 

CIRCLE  INQUIRY  NO.  255 

Video  display,  ADM  31  intermediate  ter- 
minal, is  offering  enhanced  capabilities. 
These  include  programmable  function  keys, 
a  25th  line  for  terminal  status,  smooth  scroll, 
X-ON  and  X-OFF,  cursor  on/off,  and  a 
horizontal  split  screen.  Other  standard 
features    include    two   full    1920-character 


pages  of  memory,  block  mode  operation, 
complete  editing  capability,  function  keys, 
visual  attributes  (blinking,  blanking,  under- 
lining, reduced  intensity  and  reverse  fields) 
and  business  graphics.  In  addition,  the  unit 
offers  a  number  of  features  that  can  be 
modified  dynamically  at  the  keyboard,  as 
well  as  self-test,  typewriter  tab  stops, 
formatting  and  protected  fields.  The  12-in. 
diagonal  CRT  screen  displays  25  lines  of  80 
characters  in  upper  and  lower  case.  Lear 
Siegler,  Data  Products  Div.,  714  N.  Brook- 
hurst,  Anaheim,  CA  92803,  (714)  774-1010. 

CIRCLE  INQUIRY  NO.  258 


Multi-purpose  modem,  VersaModem  model 
1080,  provides  users  needing  only  a  minimum 
feature  modem  with  a  high-quality,  reliable, 
direct-connect  alternative  to  older  acoustic 
couplers.  Applications  include  remote  data- 
bank access,  timesharing,  stock  broker 
systems,  videotex  and  electronic  mail.  In 
addition  to  providing  a  link  to  information 
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utilities  such  as  The  Source,  CompuServe, 
Dow-Jones,   computer  bulletin  boards  and 


university    computers,    the    modem    offers 
access  to  a  variety  of  specialized  online 


databanks  and  timesharing  services.  It  can 
be  used  with  standard  data  terminals  and  a 
host  of  personal  computers  at  comm  rates  of 
300  baud  and  below  using  Bell  standard  1 03 
protocol.  It  is  FCC  registered  and  supplied 
with  a  modular  plug  for  direct  connection  to 
the  telephone  network,  eliminating  the  need 
for  a  phone  company  coupling  device.  Price: 
$119.  Bizcomp  Corp.,  Box  7498,  Menlo 
Park,  CA  94025,  (415)  966-1545. 

CIRCLE  INQUIRY  NO.  261 

Full-duplex  modem  enables  terminals  and 
processors  to  communicate  over  uncondi- 
tioned dial-up  lines.  The  DF03  operates 
asynchronously  at  data  rates  of  0-300  or 
1200  bits/second  and  synchronously  at 
1200  bits/second.  The  unit  is  available  in 
two  versions:  the  DF03-AA  and  the  DF03-AC. 
Each    features    manual    originate,    manual 


answer  and  automatic  answer  mode.  The 
DF03-AC  also  provides  automatic  originate 
(autocall)  mode,  and  is  one  of.  the  first 
modems  in  the  industry  to  provide  serial 
autocall  at  a  1200  bits/second  rate.  Both 
verisons  are  compatible  with  all  of  Digital's 
synchronous  and  asynchronous  data  com- 
munications controllers  that  support  the  EIA 
RS232-C  interface  standard  and  offer  Public 
Switched  Telephone  Network  (PSTN)  modem 
control.  The  DF03  is  also  compatible  with  the 
Bell  System  21 2A  modem.  Prices:  DF03-AA, 
$950;  DF03-AC,  $1,350.  Digital  Equipment 
Corp.,  146  Main  St.,  Maynard,  MA  01754. 

CIRCLE  INQUIRY  NO.  263 

Direct-connect  modem  for  both  TRS-80 
models  I  and  III  microcomputers  replaces  a 
previous  model  designed  for  use  with  the 
model    I    only.    The    Lynx    modem    is   also 


Finally,   a  price-performance 

breakthrough  for  mass  storage 

in  a  one-piece,  handsomely 

styled  desk-top  computer. 


•  5'/«  "  Micro-Winchester™  5  Mbyte  (formatted)  hard  disk. 

•  700K  or  350ft  floppy  disk  back  up. 

•  Dual  Z-80  processors  with  64ft  RAM. 

•  Dual  RS232  ports. 

•  Complete  and  ready  to  run  with  CP/M™  2.2. 


DEALER  &  OEM 
I  INQUIRIES  iriVITED 

TELEPhOdE  (206)  453-9777 
TOLL  EREE  1-800-426-2963 


SuperFive  also  distributed  BY: 

Compu  Data 

I  Bala  Cynwyd  Plaza 

Bala  Cynwyd,  Pennsylvania  19004 

Telephone  (2  15)  667-6843 


•  Largest  Intertec  distributor  in  the  United  States. 
•  Distributor  for  C.  Itoh,  MPI,  Epson. 

•  Seagate,  Tanden  drives. 

•  Coruus  hard  disks,  multiplexers. 

•  Superbrain  S-100  bus,  graphics,  and  parallel  port. 

•  Software:  MicroPro,  Accounting  Plus.  Peachtree, 
Condor,  Benchmark. 


CMC  International 

A  Division  of  Computer  Marketing  Corporation 

I  1058  Main,  Suite  125.  Bellevue.  WA  98004 
(206)  453-9777 


Diversified  Data 
8043  W.  82nd 

Indianapolis,  Indiana  46278 
Telephone  (317)  299-01  15 


Texas  Computers 

7704  Trinity  Blvd. 

Fort  Worth.  Texas  761  IB 

Telephone  (817)  284-2185 


American  Marketing  Assoc. 

P.O.  Box  69 

Church  Point,  Louisiana  70525 

Telephone  (318)  684-6813 
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Computer  Mori  of  Hew  Jersey 


SMALL  COMPUTER 
SHOW  PL  AC  i: 


You've  heard  all  about 
them,  the  new 
generation  of  small 

computers.  They're  compact,  easy  to  use, 
inexpensive,  and  tremendous 
worksavers. — Unquestionably  the  most 
exciting  technological  achievement  of  the 
decade.  NOW,  you  can  see  them  in  the 
"no  pressure"  environment  of  Computer 
Mart's  showroom.  You'll  be  able  to  sit 
down,  ask  questions,  see;  touch;  and  find 
out  exactly  how  to  get  one  of  these 
machines  into  your  business  with  a 
minimum  of  trauma.  There  is  a  wide  variety 
of  systems  available  today,  each  with  their 
own  particular  advantages.  For  example: 
The  Prodigy  One  Computer  by  Prodigy 
Systems,  Inc. 

Computer  Mart  of  New  Jersey 


The 

Microcomputer 

People® 


Prodigy  One  is  the 

perfect  business  system 

for  the  first  time 

computer  owner.  This  economical  system 

features  its  own  library  of  high  performance 

software  that  is  easy  to  learn  and  easy  to  use. 

And  when  you're  ready  to  grow,  Prodigy 

grows  with  you.  Modular  add-ons  insure  that 

your  Prodigy  computer  stays  with  you  oil  the 

way.  You  can  take  comfort  in  knowing  that 

Computer  Mart  is  a  one  stop  source  for  all  of 

your  computing  needs  (software,  supplies, 

and  consultation).  And  Computer  Mart 

maintains  the  best  staffed,  small  system 

service  department  on  the  East  Coast.  Small 

Business  Computers,  you've  heard  about 

them,  now  see  them— at  Computer  Mart. 

The  small  computer  showplace. 


501  Route  27 
Iselin,  NJ  08830 
(201)283-0600 

(The  Showroom  is  Open  Tuesday  -  Saturday) 
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manufactured  for  Apple  II  and  II  Plus 
machines.  Standard  features  include  auto-dial 
and  auto-answer  functions,  originate/answer, 
programmable  word  length,  parity,  number 
of  stop  bits  and  full/half  duplex.  Also  provided 
are  active  clear  break  keys,  control,  pro- 
grammable I/O  porting  and  either  keyboard- 


dialing  or  stored-number  selection  operation. 
The  unit  utilizes  no  ROM  routines,  so  Radio 
Shack  changes  in  TRS-80  programming, 
when  they  occur,  will  have  no  effect  on  the 
modem's  operation.  It  connects  to  either  the 
keyboard  or  the  expansion  interface  on 
model  I,  and  to  the  50-pin  I/O  bus  jack  on 
model  III.  In  addition,  it  can  be  easily  re-ported 
to  permit  simultaneous  operation  of  a  serial 
printer,  and  can  be  placed  on  either  side  of 
the  model  III  unit.  ESI  Lynx,  123  Locust  St., 
Lancaster,  PA  17602,  (717)  291-1116. 

CIRCLE  INQUIRY  NO.  264 

Full-duplex  modem,  model  802,  permits 
Teletype  and  DEC  teleprinters  to  be  trans- 
formed into  ASR  terminals.  The  300-baud 
device  allows  a  single  terminal  to  communi- 
cate with  DDD,  TWX  or  Telex  networks  at 
any  given  time,  based  on  the  operator's 
keyboard  selection.  The  TSU  includes  a  Z80 
microprocessor,  16K  RAM  and  ROM  edit 
firmware  and  text  edit,  an  easy-to-use  editing 
package.  The  products  are  compatible  with, 
and  fit  inside,  Teletype  model  43s  and  DEC 
LA34,  LA36  and  LA120  models.  Price: 
$1,350.  Tri-Data,  3333  Bowers  Ave.,  Suite 
290,  Santa  Clara,  CA  95051. 

CIRCLE  INQUIRY  NO.  265 

Statistical  multiplexer,  Micro800/2  data 
concentrator,  is  a  second  generation  unit. 
Designed  to  permit  up  to  16  data  terminals, 
synchronous  and  asynchronous,  to  share  a 
single  telephone  line,  it  can  easily  be  installed 
by  a  non-technical  user  without  changing 
existing  hardware  or  software.  By  exploiting 
new  advances  in  microprocessor  technology, 
the  Micro800/2  can  offer  eight  times  the 
performance  of  the  original  Micro800  at  a 
lower  price.   In  addition,  the  new  product 


The  unit  is  more  effective  than  a  conventional 
time  division  multiplexer  since  it  usually  can 
provide  at  least  twice  as  much  channel 
capacity  on  the  same  phone  line.  Its  data 
compression  feature  makes  it  more  efficient 
than  most  other  statistical  multiplexers  as 
well,  and  it  automatic  retransmission 
ensures  error-free  data  communications. 
Micom  Systems,  9551  Irondale  Ave.,  Chats- 
worth,  CA91311,  (213)882-6890,  ext.  227. 

CIRCLE  INQUIRY  NO.  266 

Synchronous/asynchronous  buffer,  SAB-1 , 
makes  it  possible  to  transmit  asynchronous 
data  through  synchronous  modems  or  syn- 
chronous digital  facilities  operating  in  either 
point-to-point  or  multipoint  network  applica- 
tions at  data  rates  up  to  9600  bps.  The  unit 
accommodates  10  bit  ASCII  data  at  seven 
user  selectable  data  rates.  It  tolerates  input 
speed  distortion  of  up  to  +2%  and  input  bias 
distortion  of  up  to  43%  with  less  than  3% 
asynchronous  output  distortion.  Operation  is 
full  duplex,  half  duplex  or  simplex  over  dial 


includes  as  standard  items  many  features  that 
were  extra-cost  options  for  the  earlier  model. 
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access  or  over  private  lines  in  dedicated 
point-to-point  or  multipoint  applications.  The 
unit  automatically  and  dynamically  manages 
the  flow  of  data  and  with  less  than  2Vz 
characters  end-to-end  delay  with  no  possib- 
ility of  buffer  overflow,  it  offers  the  fastest 
response  time  in  polled  multipoint  networks. 
The  unit  is  compatible  with  an  synchronous 
EIA  RS-232C  or  CCITT  V.24A/.28  modem  or 
digital  service  anywhere  in  the  world.  Price: 
$295  in  quantities  less  than  ten.  General 
DataComm  Industries,  One  Kennedy  Ave., 
Danbury,  CT  06810,  (203)  797-0711. 

CIRCLE  INQUIRY  NO.  267 


I/O 

Buffered  micropad  lets  anyone  enter  data 
into  a  computer  by  simply  handprinting  on  a 
pressure-sensitive  device  that  emulates  a 
standard  ASCII  CRT  terminal.  The  device 
allows  users  to  enter  a  line  or  page  of  up  to 
512  characters  at  once,  edit  and  verify  it  on 
a  built-in  LED  display,  and  transmit  it  to  a  local 
or  time-sharing  computer— eliminating  the 
need  for  typing  skills.  The  user  can  fill  out 
specially-designed  forms  and  corrections 
are  made  by  simply  writing  over  previously 
entered  characters.  The  buffered  version  is 
an  enhancement  to  the  standard  Micropad, 
eliminating  the  need  to  transmit  row-column 
position  data  with  each  character  and  allowing 
for  local  editing,  using  the  built-in,  single-line 
LED  display.  This  reduces  computer  pro- 
cessing and  storage  costs  and  allows  users 
to  sign  on  to  time-sharing  services,  using  a 
standard  110.  300,  600  or  1200-baud  modem. 
Price:  $3,100.  Micropad,  Inc.,  35  E.  Wacker 
Dr.,  Chicago,  IL  60601,  (312)  346-4667. 

CIRCLE  INQUIRY  NO.  268 
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We'll  attempt  to  meet  or 
beat  any  advertised  price. 


Whpf  HEWLETT 
mLUM  PACKARD 

HP-85A  W/16K s269730 

NEC 

5510-2  w /Tractor  . . .  VMS" 
5520-2  w /Tractor  ...J2850°° 

SOROC 
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IQ  135  J  799°° 
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Comet J  49995 

Starwriter M450°° 

Northstar,  Altos  and  Zenith 
All  25%  Discount 

LO-BALL  COMPUTERS 

7677  S.W.  Cirrus  Dr. 
Beaverton,  OR.  97005 

TO  ORDER 
CALL  (503)  641-0211 

Ordering  Information:  For  fastest  ser- 
vice, send  money  order,  cashier's 
check  or  bank  wire.  Visa  and  MC 
orders,  add  3%.  Personal  checks 
accepted  (allow  minimum  10  days  to 
clear).  Hours  9-5,  M-F. 
Call  for  our  Free  Catalog. 
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Parallel  industrial  module,  7911/PIM, 
provides  a  convenient  method  of  real-world 
interfacing  STD  bus  microprocessor  systems. 
It  offers  plug-compatibility  with  industry 
standard  I/O  racks,  such  as  those  manufac- 
tured by  Opto  22  or  Gordos.  Any  channel 
may  be  configured  as  an  input  or  an  output 
to  match  the  particular  type  of  I/O  module 
installed.  Any  output  may  be  software  enabled 
to  generate  an  interrupt  signal  to  the  CPU  if 
desired.  The  interrupt  will  automatically  be 
cleared  when  the  corresponding  input  is  read. 


Operationally,  the  unit  appears  as  four  read/ 
write  registers  within  the  STD  I/O  map.  The 
base  address  may  be  assigned  through  a  six- 
position  DIP  switch  to  any  hex  XO,  X4,  X8  or 
XC  location.  The  8-bit  data  registers  corres- 
ponding to  the  I/O  module  positions  each 
have  an  associated  interrupt  control  register. 
In  order  to  provide  a  complete  I/O  subsystem, 
a  16-channel  I/O  rack  assembly  version  is 
available  that  conforms  to  the  EIA  1 9-in.  rack 
standard.  Matrix  Corp.,  1639  Green  St., 
Raleigh,  NC  27603,  (919)  833-2837. 

CIRCLE  INQUIRY  NO.  269 


Parallel  I/O  board  for  the  Apple  II  and 
Apple  II  Plus  computers,  the  APIO,  allows 
the  user  to  interface  8-bit  parallel  devices  to 
those  computers.  The  board  provides  16 
bidirectional  data  lines  and  four  handshaking 
lines,  for  two  8-bit  bidirectional  interface 
ports;  the  direction  of  the  data  lines  is  under 
software  control.  The  unit  carries  a  26-pin 
connector  for  each  of  two  convenient  inter- 
face ports.  One  connector  is  for  user- 
definable  general-purpose  applications;  the 
other  is  for  flat-cable  connection   to  any 


Centronics-compatible  printer.  The  latter 
connector  supplies  eight  data  lines  and  two 
handshaking  lines  in  support  of  the  Cen- 
tronics interface.  On-board  firmware  in  PROM 
is  supplied  to  operate  a  Centronic-compatible 
printer,  and  to  provide  a  slot-independent 
routine  for  running  the  unit  in  any  Apple  slot 
from  1  to  7,  using  the  standard  PR#  Apple 
command.  To  implement  a  user-developed 
driver,  there  is  a  jumper  option  that  permits 
use  of  2122  RAM  in  place  of  the  firmware 
PROMs  supplied.  Price:  $109,  assembled 
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and  tested,  and  without  a  cable.  SSM  Micro- 
computer Products,  2190  Paragon  Dr.,  San 
Jose,  CA  95131,  (408)  946-7400. 

CIRCLE  INQUIRY  NO.  275 


In  circuit  emulator  for  8048  family  of  one 
chip  microcomputers  is  S-100  bus  compati- 
ble, Mice-48  is  capable  of  emulating  the  Intel 
(or  equivalent)  8035/8039/8048/8049/8748 
parts,  the  National  8040/8050  parts,  plus 
the  new  80C48/80C35  CMOS  versions  from 
NEC  and  others.  Contained  on  one  standard 
S-100  board,  Mice-48  runs  under  CP/M  op- 
erating system  on  any  8080  or  Z80  based 
CPU.  A  ribbon  cable  with  a  buffer  assembly 
connects  the  emulator  to  the  user  system  by 
replacing  the  user's  8048  processor.  Emula- 
tion is  done  in  real  time  using  user's  clock  or 
crystal  at  speeds  up  to  1 1  MHz.  Other  fea- 
tures include:  trace,  unlimited  number  of 
breakpoints,  and  display/modify  of  program 
memory,  external  RAM,  registers,  I/O  ports 
and  flags.  A  mapping  command  allows  the 
user  to  map  program  memory  to  user's  PROM 
/EPROM  or  to  emulator's  RAM.  It  comes  with 
all  supporting  software  including  a  powerful 
8048  macro  assembler.  Price:  $950.  Signum 
Systems,  726  Santa  Monica  Blvd.  #217, 
Santa  Monica,  CA  90401  ,(213)  451-5382. 

CIRCLE  INQUIRY  NO.  276 


MISCELLANEOUS 

2D  logic  board  provides  high  density  layout 
for  up  to  twelve  1 8-pin  memory  chips  and  up 
to  six  20-pin  tri-state  octal  drivers.  The 
combination  meets  the  designer's  need  for  a 
committed  power  board  (low  impedance 
power  connection)  for  commonly  used 
memory  systems.  The  static  RAM/utility 
wire-wrap  board  is  ideally  suited  for  use  with 
the  following  IC  types  among  others:  1024 
by  4-bit  and  2048  by  4-bit  fuse  link  PROMs; 
1024  by  1-bit  XICOR  X2201  EEPROMs;  and 
CMOS  and  MOS  RAMs  in  1 ,  4,  8,  and  1 2-bit 


grid  construction  formed  by  securely  heat 
welding  the  extruded  strips.  The  embossed 
tread  on  top  and  bottom  prevents  slipping 
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configurations.  In  addition,  the  2D  board 
accommodates  mixes  of  14,  16,  18,  and 
20-pin  high-speed  Schottky  or  standard  TTL 
DIPs  for  general  logic  applications.  Maximum 
high  frequency  noise  immunity  is  afforded  by 
a  ceramic  by-pass  capacitor  at  each  DIP 
location,  and  low  frequency  noise  is  sup- 
pressed by  two  tantalum  capacitors  for 
every  18  DIP  locations.  All  capacitors  are 
military  grade.  Prices:  H-2976-01,  $84; 
H-2977-01,  $163.  EECO  Inc.,  Electronic 
Packaging  Products,  1601  E.  Chestnut  Ave., 
Santa  Ana,  CA  92701  ,(714)  835-6000. 

CIRCLE  INQUIRY  NO.  277 


Anti-static  mat  is  also  an  effective  anti- 
fatigue  device.  Vynastat  is  extruded  from 
specially  formulated,  conductive  PVC.  It  is  a 


and  keeps  the  mat  in  place  even  on  slippery 
surfaces.  The  mat  is  3/8-in.  thick.  The  resis- 
tivity from  the  mat  to  the  end  of  grounding 
tape  is  1.9  by  106  ohms.  The  anti-static 
feature  is  permanent;  it  cannot  rub  off  or 
wear  off  as  with  sprays  or  surface  coatings. 
The  inch  wide  grounding  tape  that  is  extruded 
from  the  same  material  used  in  the  mat, 
drains  static  charges  much  more  rapidly  than 
ordinary  grounding  wires.  The  mat  is  intended 
for  use  in  stand  up  applications  where 
computer  equipment,  word  processors,  bank, 
airline,  and  point-of-purchase  terminals  and 
other  data  processing  equipment,  is  subject 
to  damage  or  disruption  due  to  static  charges. 
Tepromark  International,  206  Mosher  Ave., 
Woodmere,  NY  11598. 

CIRCLE  INQUIRY  NO.  280 


Keyboard  option,  Wako,  is  for  the  Visual 
200  CRT  terminal.  It  consists  of  a  series  of 
color  coded  keys  that  are  dedicated  to  the 
various  functions  of  the  Wordstar  word 
processing  program.  These  keys  increase 
operator  efficiency  by  eliminating  the  need  for 
commands  that  require  the  combination  of 
several  keys.  For  example,  centering  a  line 
requires  the  combination  of  the  control  plus 
O,  plus  C  to  initiate  the  command.  This  is 
accomplished  by  a  single  stroke  of  the  center 
line  key.  Other  dedicated  functions  include: 
release  margin,  set  right  and  left  margin,  clear 
tab,  set  tab,  underscore,  boldface,  start 
block,  end  block,  move  block,  copy  block, 
delete  block,  read  file,  find  text,  replace  text, 
abort  edit,  save/done  edit,  and  save  reedit. 
Computer  Mart  of  New  Jersey,  501  Route 
27,  Iselin,  NJ  08830,  (201)  283-0600. 

CIRCLE  INQUIRY  NO.  282 

Development  chassis  is  compatible  with 
up  to  six  Multibus  printed  circuit  cards.  The 
model  5200  dual  disk  drive  unit  features  an 


integral  six  slotted  card  cage/backplane  that 
swings  out  to  simplify  initial  priority  settings 
and  maintenance.  Providing  1    million  byte 
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capacity,  the  compact  chassis  incorporates 
two  Innotronics  8-in.  double  density  disk 
drives  with  six  diagnostic  indicators  and  a 
write  protect  switch  for  each  drive.  Self- 
contained  in  a  rugged  10-in.  by  17-in.  by 
21 1/2-in.  cabinet  or  rack  mountable  aluminum 
enclosure,  the  model  uses  a  filtered  air 
recording  environment  for  reliability  in 
industrial  applications.  The  rear  panel  has  a 
separately  filtered  duplex  outlet,  disk  expan- 
sion connector,  and  five  serial  and  parallel 
I/O  connector  outlets.  Price:  $3,200.  Inno- 
tronics Corp.,  Brooks  Rd.,  Lincoln,  MA 
01773,  (617)  676-7800. 

CIRCLE  INQUIRY  NO.  283 

Carrying  case  is  for  the  Apple,  Radio  Shack 
and  the  Atari  line  of  computers.  The  AT301 
will  hold  either  the  800  or  400  computer 
with  associated  peripheral  equipments  such 


as  the  41 0  program  recorder,  the  81 0  or  81 5 
disk  drive  and  the  820  printer  as  well  as 
other  pieces  of  equipment.  Price:  $109. 
Computer  Case  Co.,  5650  Indian  Mound  Ct., 
Columbus,  OH  43213,  (614)  868-9464. 

CIRCLE  INQUIRY  NO.  285 


Shipping  container  protects  8-in.  and 
51/4-in.  flexible  disks  in  the  mail.  Designed  to 
safely  accommodate  one  or  two  disks,  the 
mailing  containers  are  constructed  of  rigid 
cardboard  with  a  dust-free,  anti-static  plastic 


liner.  The  containers  have  easy-seal  flaps,  as 
well  as  care  and  handling  instructions  printed 
in  several  languages.  Price:  25  8-in.  disk 
mailers— $30;  25  5%-ln.  disk  mailers— $15. 
Dennison  Kybe  Corp.,  82  Calvary  St.,  Waltham, 
MA  02254,  (800)  225-8715. 
CIRCLE  INQUIRY  NO.  287 

Firmware  upgrade,  Screenware  Pak  II,  is 
added  to  the  on-board  operating  system, 
Screenware  Pak  I,  of  the  MicroAngelo  MA51 2 
480v  by  51 2h  resolution  intelligent  graphics 
board.  Pak  II  offers  several  advanced  features. 
It  significantly  improves  text  processing  and 
terminal  emulation.  A  new  high  speed  Alpha 
Mode  nearly  doubles  the  effective  baud  rate  in 
terminal  emulation  mode.  A  split  screen 
function  allows  restriction  of  text  operations 
to  a  user  definable  segment  of  the  display.  It 
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provides  several  advanced  graphics 
functions.  Pak  II  permits  relative  coordinate 
operations  for  cursor,  vector,  point,  and 
region  commands.  It  provides  circle  genera- 
tion based  on  center  point  and  radius.  A 
complete  polygon  flood  algorithm  will  fill 
almost  any  bordered  region  on  the  screen.  A 
sophisticated  macro  facility  allows  the  user  to 
define  and  store  sequences  of  Screenware 
commands  on  MicroAngelo  RAM,  which  can 
be  invoked  with  a  single  user  call.  Scion 
Corp.,  8455-D  Tyco  Rd.,  Vienna,  VA  22180, 
(703)  827-0888. 

CIRCLE  INQUIRY  NO.  288 


PERIPHERALS 

Printing  communications  terminal,  Lex-21 , 
features  a  built-in  modem,  a  full  function 
keyboard,  and  a  thermal  printer  that  displays 
upper  and  lower  case  characters.  It  measures 
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8V2  in.  by  11  in.  by  2%  in.,  weighs  5  lbs., 
and  easily  fits  into  half  a  standard  briefcase. 
A  2K  memory  for  text  composition  and  editing 
and  a  1 K  line  buffer  are  standard.  An  industry 
compatible  communications  protocol  allows 
transmission  rates  of  either  10  or  30  char- 
acters per  second.  Options  include  a 
numeric  keypad  and  a  leather  carrying  case. 
The  unit  permits  rapid,  easy  access  to 
powerful  data  banks  and  computers  from 
offices,  homes,  and  even  hotel  rooms.  It  is 
designed  to  give  business  and  professional 
people  ready  access  to  computerized 
information.  Major  applications  include 
insurance  sales,  real  estate  sales,  credit 
verification,  general  equipment  sales,  and 
electronic  mail.  Price:  $1,195.  Lexicon 
Corp.,  8355  Executive  Center  Dr.,  Miami,  FL 
33166,  (305)  592-4404. 
CIRCLE  INQUIRY  NO.  290 

Smart  video  terminal,  ABM  85,  is  the  first 
model  of  its  family  to  be  followed  by  86,  87, 
88,  89  and  90  which  will  cover  a  complete 


range  of  conversational,  editing,  processing, 
clustered  and  graphics  terminals;  mono- 
chrome and  colored;  12-in.  and  15-in.  screen 


68000  p?  on 
the  S-100  Bus? 


YES,  AVAILABLE  NOW 
FROM  DUAL  SYSTEMS! 

□  8  mHz  68000  microprocessor. 

□  16-megabyte  direct  addressing. 
D  32-bit  internal  arithmetic. 

□  Minicomputer  type  instructions 

including  MULTIPLY. 

□  FULL  IEEE-696  S-100  compliance. 

Runs  with  all  4  mHz  S-100  boards 
and  automatically  runs  faster 
when  accessing  Dual  Systems 
memory  boards,  for  FULL  SPEED 
OPERATION  OF  THE  68000. 

□  Powerful  vectored  interrupts. 

7  Vectored  interrupts,. including 
NMI,  as  well  as  alternate  mode 
having  up  to  256  interrupts. 

□  On  board  monitor  ROM  for 

immediate  use. 

D  Connector  for  future  addition 
of  memory  management  unit  for 

multi-user  operating  systems. 

D  Built  to  the  highest  industrial 
standards  with  200  hour  burn-in. 


CPU/68000  CPU  board $1195 

32K-byte  8/16-bit  NONVOLATILE 
RAM  board,  for  secure  storage  of 
programs  you  are  developing. 
Allows  FULL  SPEED  CPU  operation. 
CMEM-32K,  per  32K-bytes  . .  $895 

32K-byte  8/16-bit  EPROM  board, 
EPROM-32K $395 

Serial  I/O  board,  SIO-2 $285 

All  of  the  above  with  cabinet,  power 
supply  and  backplane $3685 

OEM  and  Dealer  pricing    is  available. 

Sales  representatives  in  most  metropolitan  areas. 


system  reliability/system  integrity 

DUAL  SYSTEMS 
CONTROL  CORPORATION 

1825  Eastshore  Hwy,  Berkeley  94710 
(415)  549-3854  •  TWX  910  366-2035 
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size;  and  80  column  and  132  column  display 
format.  Standard  features  of  ABM  85  include 
high  resolution  nonglare  green  screen, 
detached  keyboard,  separate  numeric  and 
programmable  function  keypads,  full  video 
attributes,  advanced  editing,  text  mode, 
monitor  mode,  25th  status  line,  line  graphics, 
fast  and  slow  scroll,  local  printing,  self  test 
and  optional  additional  page  memory.  Price: 
$550  in  high  volume  and  $850  for  single 
quantity.  Amtek  Business  Machines,  Inc., 
2255H  Martin  Ave.,  Santa  Clara,  CA  95050, 
(408)  727-1510. 

CIRCLE  INQUIRY  NO.  291 

Intelligent  panel  system,  IPS  2000,  offers 
a  microprocessor-based  alternative  to  tradi- 
tional, hard-wired  control  panels  and  displays. 
Unlike  conventional  panels  that  require  large 
quantities  of  connecting  wire  and  weeks  of 
design  and  installation,  the  unit  uses  a 
standard  RS-232C  asynchronous  communi- 


sonal  computers— wherever  data  entry  is 
required.  It  is  a  simple,  fast  and  low-cost 
alternate    to    keyboard    data    entry,    with 


cations  line  and  can  be  installed  in  minutes. 
It  increases  production  efficiency  while 
decreasing  material  and  labor  costs.  Initially, 
three  module  types  will  be  available.  A 
lighted,  push-botton  module  containing  32 
industrial  quality  push-buttons  with  individ- 
ually controlled  lamps,  a  4-line  by  16- 
character  plasma  display,  and  a  keypad/ 
numeric  display  module  containing  a  numeric 
keypad  and  two  8-digit  displays  are  currently 
available.  Computer  Technology  Corp.,  Park 
50  Technecenter,  2002  Ford  Circle,  Milford, 
OH  45150,  (513)  831-2340. 

CIRCLE  INQUIRY  NO.  292 

Optical  card  reader  can  read  punched 
holes,  preprinted  data  or  pencil  marks  on 
standard  OMR  cards.  OMR  500  utilizes  fibre 
optics  to  read  each  card,  making  it  even 
easier  to  enter  data  into  a  microcomputer. 
The  unit  adds  an  affordable  new  dimension 
to  card  reader  flexibility,  providing  virtually 
unlimited  uses.  Applications  include  small 
business,  the  entire  educational  field,  per- 


processing  speeds  of  less  than  Vb  second 
for  hand-fed  cards.  Automatic  turn-on  is  a 
standard  feature.  The  unit  is  a  compact 
41/a-in.  cube  and  weighs  4  lbs.  A  single  long- 
lasting  bulb  provides  an  accurate  and  reliable 
light  source.  The  reader  is  available  with 
intelligent  interfaces  to  Apple,  TRS-80,  Pet 
and  Atari  that  simplify  user  software  require- 
ments. Also  available  are  RS-232  and  S-100 
interfaces.  Price:  $1,095,  including  the 
intelligent  interface.  Chatsworth  Data  Corp., 
20710  Lassen  St.,  Chatsworth,  CA  91311, 
(213)  341-9200. 

CIRCLE  INQUIRY  NO.  293 

Removable  cartridge  drive,  Mikro-Diso  V, 
is  available  in  five  models,  ranging  from  the 
ultra-low-cost  model  2/0— the  lowest-priced, 
highest-performance  Winchester  drive  with 
2M  bytes  of  fixed  storage— to  the  model 
4/4,  with  4M  bytes  fixed  and  4M  bytes 
removable  storage.  The  removable  cartridge 
is  available  in  2M-byte  and  4M-byte  versions 


in  a  hermetically  sealed  package  that  comes 
complete  with  multiple-head  assembly,  media 
and  actuator  positioner.  The  removable 
cartridge,  measuring  1  in.  by  5.75  in.  by 
7.8  in.,  weighs  under  1 .5  lbs.  The  fixed  disk 
drives,     also    available     in     2M-byte     and 


4M-byte  versions,  measure  2  in.  by  5.75  in. 
by  7.8  in.  and  weigh  under  2  lbs.  Together, 
the  fixed/removable  package  precisely 
matches  industry-standard  dimensions  for 
minifloppies  and  fits  in  the  enclosure  of 
5y4-in.  Winchester  drives.  Both  fixed  and 
removable  drives  still  give  100%  copy  up/ 
copy  down  capability,  and  both  feature 
enhanced  reliability  and  portability  through  a 
head-lifting  feature,  which  automatically 
removes  the  heads  from  the  disk  surface 
during  power  down.. New  World  Computer 
Co.,  3176  Pullman  St.  #120,  Costa  Mesa, 
CA  92626,  (714)  556-9320. 

CIRCLE  INQUIRY  NO.  294 

Analyzer  and  voice  controller  extracts 
the  most  important  speech  cues  in  the 
manner  of  a  real  human  listener.  Tolerant  of 
noise  and  distortion,  it  accurately  identifies 
voicing  existance,  voice  fundamental  pitch 
and  voicing  duration.  Vowel  cues  are  cross 
correlated  with  voicing,  so  as  to  improve 
accuracy.  Conventional  radio  and  telephone 
channels  suffice  for  this  speaker  independent 
system,  suggesting  a  variety  of  remote 
control  applications.  Common  kinds  of  noise 


«^r 


and  clicks  are  suppressed,  even  when  con- 
siderably more  intense  than  the  message 
signal.  Sixteen  separate  and  distinct 
commands  are  recognized  with  unlimited 
expansion  capability  when  used  with  a 
microcomputer.  Suitable  for  battery  power, 
anyone  with  a  working  larynx  can  use  the 
system,  including  the  handicapped.  Anything 
that  can  be  switched  can  be  controlled  by 
voice,  such  as  pumps,  motors,  conveyors, 
lights,  etc.  Covox  Co.,  P.O.  Box  2342,  Santa 
Maria,  CA  93455,  (805)  937-9545. 

CIRCLE  INQUIRY  NO.  295 

Electric  controller,  Plug  'n  Power,  connects 
to  the  cassette  output  on  any  TRS-80  model 
I,  model  II  or  color  computer.  It  translates 
instructions  from  the  host  computer  into 
controlling  signals,  which  are  coupled  through 
normal  AC  power  wiring  to  remote  appliance 


REAL  ESTATE  SOFTWARE 


PROPERTY  MANAGEMENT  SYSTEM  (PMS) 

PMS  is  the  most  comprehensive  income  property  management  system  developed  for  a  microcomputer   It  includes  a  full  general 
ledger,  accounts  receivable  (tenants),  budgeting,  checkwnter  and  many  additional  features   PMS  was  designed  to  meet  IREM 
requirements.  Price:  $650.  demonstration  diskette  $35  00 
RESIDENTIAL  PROPERTY  MANAGEMENT  (RPM) 

RPM  has  most  of  the  features  of  PMS  but  designed  for  one  unit  properties  like  houses  or  condominiums  One  or  several  common 
checking  accounts  can  be  used.  Price  $650.00,  demonstration  diskette  and  manual  $35.00 
MINI -WAREHOUSES  MANAGEMENT  SYSTEM  (MWS) 

MWS  has  many  of  the  PMS  features  but  designed  for  one  common  general  ledger.  Each  renter  has  his  own  file  including  home  address 
for  mailings.  Price  $650 
PROPERTY  ANALYSIS  SYSTEM  (PAS) 

PAS  is  a  system  for  modeling  and  projecting  cash  flow,  appreciation,  tax  considerations,  future  equity  etc  for  all  types  of  income 
properties  This  program  was  designed  for  the  sophisticated  investor  Price  $250  00 

All  programs  written  in  CBASIC  under  CP/M  and  compatible  with  TRS-80II  For  additional  information  please  contact 
A-T  Enterprises  •  221  N.  Lois  •  La  Habra,  CA  90631  •  213/947-2762 
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QSTAR  PRESENTS 

the  ORAM 

16K  Ram  Expansion  Board 
for  the  Apple  II  * 


Expands  your  48K  Apple  to  64K 
of  programmable  memory 
Works  with  Microsoft  Z-80  card, 
Visicalc,  LISA  ver  2.0  and  other 


Includes  installation  and  manual 
Fully  assembled  and  tested 
FULL  ONE  YEAR  warranty 
including  parts  and  labor 


software 

Eliminates  the  need  for  an  Applesoft*  or  Integer  Basic  ROM  Card 

Introductory  Price:  $149.00 


"Apple  is  a  registered  trademark  of  Apple  Computer,  Inc. 


A/IICRO 

BUSINESS  WORLD 


SEND  ALL  MAIL  ORDERS: 

18720  Oxnard,  Suite  108 
Tarzana,  CA  91356 


CIRCLE  INQUIRY  NO.  102 


TOLL  FREE  OUTSIDE  CALIFORNIA  1(800)  423-5886 


IN  CA  (213)  996-2252 
Telex: 1820852 
Answer:  MICKOTZN  A 


Prices  subject  to  change  without  notice.  Please  allow  time  for  checks  to  clear.  Add  2  %  for 
shipping  and  handling  -  $5 . 00  minimum .  California  residents  please  add  6  %  sales  tax . 
Sorry,  no  CO. D. 
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300  North  Zeeb  Road  30-32  Mortimer  Street 
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Ann  Arbor,  Mi.  48106  London  WIN  7RA 

USA.  England 


and  lamp  dimmer  modules  (sold  separately). 
Any  one  of  up  to  256  remote  modules  can 
be  reached  with  a  command  to  turn  on,  turn 
off,  brighten  or  dim  a  light,  or  to  turn  an 
appliance  on  or  off.  Alternatively,  a  group  of 
up  to  16  remote  modules  can  be  turned  on 


or  off  together,  and  up  to  sixteen  such 
groups  are  accessible.  Price:  $40.  Radio 
Shack,  1800  One  Tandy  Center,  Fort  Worth, 
TX  76102. 

CIRCLE  INQUIRY  NO.  296 

Tractor  feed  accessory,  model  16,  allows 
use  of  continuous  forms  with  IBM  Selectric 
and  other  office  typewriters  or  printer  units. 
The  feeder  is  ideal  for  use  on  typewriters 
that  have  been  converted  for  use  as  a 
computer  hard  copy  output  device.  The  unit 
maintains  continuous  form  alignment,  pre- 
venting annoying  paper  skew,  which  usually 
makes  continuous  forms  inconvenient  or  even 
impossible  to  use  on  office  typewriters  and 
typewriter-like  printers.  The  feeder  installs 
easily  by  slipping  under  the  typewriter  base, 
and  no  electrical  or  mechanical  connections 
are  required.  The  adjustable-width  tractors 
accept  form  widths  up  to  16.5  inches 
between  guide  holes,  and  can  be  used  with 


single  or  multiple  part  forms.  Unlike  most 
tractor-fed  printers,  which  require  that  one 
or  more  forms  be  wasted  when  threading  the 
tractors,  the  feeder  allows  use  of  the  very 
first  form  from  the  fanfold  supply.  The 
feeder  unit  is  lightweight  and  portable, 
and  needs  no  maintenance.  Price:  $150. 
McAnn,  Box  3173,  San  Mateo,  CA  94403, 
(415)  349-1229. 

CIRCLE  INQUIRY  NO.  300 

Speech  synthesis  device,  Vocalizer  I,  con- 
verts serial  ASCII  data  from  a  computer 
system  into  speech.  Data  is  input  through 
the  RS-232  interface.  The  unit  can  be  used 
as  a  stand-alone  peripheral  for  paging, 
instructions,  vocal  reminders  or  any  automatic 
speech  output.  It  can  also  be  added  to  an 
existing  terminal  to  vocalize  portions  of  the 
terminal  display  such  as  error  conditions, 
operator  messages  or  prompts.  The  vocab- 
ulary can  be  as  large  as  800  words.  To 
produce   speech,    the   programmer  simply 


outputs  serial  ASCII  data  to  the  unit  through 
an  existing  RS-232  port  to  which  the  device 
is  attached.  The  unit  vocalizes  any  words  or 
characters  contained  in  its  vocabulary  and 
ignores  all  others.  The  Vocalizer  contains  an 
internal  amplifier,  loudspeaker  and  an  RS-232C 
communications  interface  that  operates  from 
110  to  19,200  baud.  Price:  $1,395.  Micro 
Communications,  1509  Government  St.,  Ste. 
214,  Mobile,  AL  36604,  (205)  478-1777. 

CIRCLE  INQUIRY  NO.  301 

Designer's  tool,  Softbus,  is  for  the  Apple  II 
computer.  It  plugs  into  any  of  the  expansion 
slots  and  brings  the  bus  structure  right  to 
your  work  area  and  circuits.  It  logically  routes 
each  bus  line  assignment  to  independent 
control,  data,  and  address  ribbons.  Each 
ribbon  is  three  feet  long  and  terminates  with 
a  16-pin  dip,  thus  each  bus  line  assignment 
is  available  to  be  plugged  directly  into  your 
prototype  breadboard.  It  eliminates  wire- 
wrapping  and  the  bother  of  pushing  and 
pulling  cards  in  and  out  of  the  computer. 
Price:  $50.  Passport  Designs,  Dept.  C25-1B, 
Box  21061,  Minneapolis,  MN  55421. 

CIRCLE  INQUIRY  NO.  302 

High  resolution  graphics  are  possible  with 
Texplot  for  the  Texas  Instalments  Silent  700 
data  terminals.  A  screwdriver  and  20  minutes 
are  all  that  is  needed  to  convert  any  Tl  model 
743,  745,  763,  765  into  a  multi-function  text 
and  graphics  terminal.  The  change  requires 
only  the  addition  of  a  plug-in  board  and 


pulley.  Once  installed,  the  single  function 
80-column  terminal  becomes  a  four-function 
terminals  with  80  print  positions  per  line, 
136  print  positions  per  line,  and  two  true 
high  resolution  graphics  modes.  Local  or 
remote  selection  of  any  of  the  functions  is 
easily  accomplished  by  the  use  of  control 
codes  allowing  the  selection  of  80  or  136 
print  columns  in  text  mode,  and  500  or  1 ,000 
dots  per  line  with  dot  densities  of  62.5  or  1 25 
dots  per  inch  in  graphics  mode.  Operating  at 
1200  baud  when  hardwired,  the  unit  provides 
high  speed  graphics  and  text  output.  Price: 
$450.  texprint,  8  Blanchard  Rd.,  Burlington, 
MA  01803,  (617)  273-3384. 

CIRCLE  INQUIRY  NO.  305 

Boot  button  for  the  Apple  II  allows  a  user 
who  has  upgraded  to  3.3  DOS  (1 6  sector)  to 
boot  a  disk  in  3.2  DOS  (13  sector)  with  the 
push  of  a  button.  The  add-on  board  is  simple 
to  install  onto  the  Disk  II  controller  card. 
There  is  no  need  for  motherboard  modifica- 
tion. Directions  are  provided  for  placing  the 
proper  PROM  in  the  proper  socket  (only  2 
chips  to  worry  about).  The  user  simply  plugs 
both  his  P5  and  P5A  PROMs  into  the  button 
and  plugs  the  board  into  the  controller  card. 
Computer  Station,  1 1610  Page  Service  Dr., 
St.  Louis,  MO  63141,  (314)  432-7019. 

CIRCLE  INQUIRY  NO.  306 
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Disk  storage  subsystem,  Disk  III,  is  for  the 
TRS-80  model  III  computer.  The  unit  is  fully 
calibrated,  aligned,  tested  and  burned-in 
prior  to  shipping.  It  may  be  installed  by  the 
company  or  can  be  easily  installed  with  only 
simple  hand  tools.  The  basic  unit  consists  of 


controller,  power  supply,  mounting  bracket, 
one  40-track  (6ms)  disk  drive  and  associated 
cabling.  Options  include  a  second  internal 
40-track  drive,  80-track  disk  drives,  two- 
sided  40-track  drives,  or  two-sided  80-track 
drives.  Price:  $599.  VR  Data  Corp.,  777 
Henderson  Blvd.,  Folcroft,  PA  19032. 

CIRCLE  INQUIRY  NO.  307 


PRINTERS 

Dot  matrix  printers  are  designed  for 
100%  duty  cycle  to  operate  continuously  at 
100  characters  per  second.  Model  DIP-81 
features  friction  paper  feed,  with  two 
different  character  sizes.  Model  DIP-82,  in 


addition  to  friction  paper  feed,  offers  six 
character  sizes,  complete  hardware  and 
software  control  on  line  density  and  vertical 
form  length.  DIP-84G  includes  all  features  in 
DIP-82,  both  friction  and  tractor  feed,  and 
full  graphic  capability.  The  DIP-84G  offers  a 
1 K  buffer  and  is  complete  with  quick  cancel 
for  throughput  up  to  1 50  Ipm  for  short  lines. 
DIP-85  incorporates  more  telecommunication 
capability  of  up  to  9600  baud,  with  X-on  X-off. 
Continuous  input  is  a  standard  feature  with 
models  DIP-82,  DIP-84G  and  DIP-85.  Price: 
from  $499  to  $895.  DIP,  Inc.,  745  Atlantic 
Ave.,  Boston,  MA  02111,  (617)  482-4214. 

CIRCLE  INQUIRY  NO-  308 

Teleprinter  utilizes  dual  microprocessor 
control  to  print  at  rates  up  to  200  characters 
per  second.  This  permits  sustained  operation 
at  1 200  baud.  Data  burst  up  to  1 9,200  baud 
are  handled  by  the  buffered  RS-232C  inter- 
face. The  251 1  prints  bi-directionally  with  full 
underlining  and  true  descender  capability 


character  placement  without  difficult  align- 
ment and  tension  adjustment  procedures.  It 
uses  a  standard  ribbon,  available,  from  any 
office  supply  store.  Price:  $1 ,550.  Digi-Data 
Corp.,  8580  Dorsey  Run  Rd.,  Jessup,  MD 
20794,  (301)  498-0200. 

CIRCLE  INQUIRY  NO.  309 

Electrostatic  printer/plotter  offers  faster 
printing  speed  and  more  character  resolution. 
The  V-80  prints  a  132-column  11-in.  by  81/2-in. 
page  in  seven  seconds.  The  132-column 
format  can  be  printed  without  character 
compression  or  reduced  resolution.  A  16  by 
24  character  cell  provides  384  points  to 
define  a  character.  New  V-80  options  include 


using  proven  9-pin  matrix  head.  The  head  is 
controlled  by  a  digital  servo  to  assure  accurate 


RS-232C  serial  interface,  long  line  drivers 
and  receivers,  underline  capability,  96  ASCII 
character  sets  in  three  fonts  (Gothic,  Roman 
or  Courier),  124-character  set  for  scientific/ 
engineering  applications,  and  plug-in  PROM 
configurations  for  nine  languages.  Price: 
$8,500.  Versatec,  2805  Bowers  Ave.,  Santa 
Clara,  CA  95051,  (408)  988-2801. 

CIRCLE  INQUIRY  NO.  310 


WE'VE  BEEN  USING  COMPUTERS  IN  BRITAIN 
FOR  A  LONG  TIME  .  .  . 


...  So  you  know  you're  getting  a  wealth  of  experience  from  the  new  range  of 

software  from  LITTLE  GENIUS.  Programmed  by  some  of  Britain's  brightest 

experts,  there  are  teach-yourself  BASIC  programming  packages  for  the  Apple,  ITT 

2020,  and  Pet  and  packages  for  learning  PASCAL,  too.  Each  package  has  three 

modules:  elementary,  advanced,  and  disk  operation  to  help  you  get  the  best  from 

your  micro.  So  don't  go  round  in  circles  -  you'll  find  a  dealer  stocking  them  not  a 

stone's  throw  away! 

Separate  disk  modules  available  for  $69.95  or  all  three  modules  in  a  special  '3-in-l' 

package  for  $179.95.  Ask  your  dealer  or  write  to: 

LITTLE  GENIUS,  SUITE  504,  ALBANY  HOUSE, 

324  REGENT  STREET,  LONDON  W1R  5AA.  ENGLAND. 


JJttle 
Genius 
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Bi-directional  dot  matrix  printer  is  designed 
to  serve  hard-copy  output  needs  of  multi- 
functional information  processing  systems. 
For  business  tasks,  the  Dual-Mode  200  pro- 
vides printing  speeds  of  165-200  characters 
per  second  in  a  9  by  9  dot  matrix.  In  word 


processing  mode,  the  Dual-Mode  200  prints 
42-70  characters  per  second  in  a  19  by  18 
dot  matrix,  using  a  unique  precision  dual-pass 
technique.  Price:  $2,995.  Malibu  Electronics 
Corp.,  2301  Townsgate  Rd.,  Westlake 
Village,  CA  91 361 ,  (805)  496-1 990. 

CIRCLE  INQUIRY  NO.  312 


Dot  matrix  impact  printer  is  micropro- 
cessor-controlled and  provides  safeguard 
against  loss  of  data  with  its  standard  2K-byte 
message  buffer  expandable  to  4K  bytes. 
The  standard  2K  allows  printing  of  a  full  CRT 


(1920  characters)  screen  without  restraint 
pauses.  The  printer  can  accept  80  more 
characters  after  generation  of  a  restraint 
signal.  The  series  6010  printer  operates  at 


print  speed  of  150  characters  per  second 
with  a  9  by  9  dot  matrix  for  high  quality 
printing.  The  printer  is  available  with  a 
Centronics  compatible  parallel  or  an  RS-232 
serial  interface  operating  at  the  maximum 
baud  rates  up  to  19,200  baud.  Additional 
features  include  adjustable  page  length  from 
3  in.  to  22  in.  in  Vi-ln.  increments;  vertical 
tabs  (4  or  6  lines)  and  fixed  horizontal  tabs  at 
columns  1,  9,  17,  25,  etc.;  and  automatic 
skip  fold  selectable  at  0,  4  or  6  lines.  Price; 
$1,550.  Qantex  Div.,  North  Atlantic  Indus- 
tries, Inc.,  60  Plant  Ave.,  Hauppauge,  NY 
11787,  (516)  582-6060. 

CIRCLE  INQUIRY  NO.  313 

Dot  matrix  printer  can  be  configured  to 
operate  in  conjunction  with  a  remote  terminal 
or  as  a  remote  slave  port  using  a  multiport 
communication  adapter.  The  Point-$aver 
printer  has  additional  line  buffering  allowing 
baud  rate  selections  up  to  9600  when  used 
in  the  CTS  mode.  The  bidirectional  printing 


and  Graftrax,  a  high  resolution  bit  image 
graphics  capability,   as  standard  features. 


allows  up  to  1 32  columns  in  the  compressed 
mode.  Standard  features  include  compressed, 
graphics,  emphasized,  double  strike,  and 
double  width  modes.  Foreign  language 
characters  are  available  in  easily  interchang- 
able  modules.  Price:  $769.  D  &  0  Leasing, 
22361  Peralta  Dr.,  Laguna  Hills,  CA  92653, 
(714)  581-0333. 

CIRCLE  INQUIRY  NO.  314 

Dot  matrix  printer,  the  136-column  MX-100, 
uses  dot  matrices  ranging  from  9  by  9  to  18 
by  18  to  generate  correspondence  quality 
printing  in  a  total  of  12  different  character 
weights  and  sizes.  The  printer  also  features 
Epson's  Micro-Nine  disposable  print  head, 


Because  the  printer  accepts  paper  up  to 
15.5  in.  wide,  it  is  capable  of  printing  up  to 
233  columns  of  information  in  the  condensed 
print  mode.  It  prints  bidirectionally  at  80  cps, 
with  a  logical  seeking  function  to  minimize 
print  head  travel  time  and  maximize  through- 
put. Price:  $995.  Epson  America,  Inc.,  23844 
Hawthorne  Blvd.,  Torrance,  CA  90505, 
(213)  378-2220. 

CIRCLE  INQUIRY  NO.  31S 


SYSTEMS 

Compact   word    processing    system    is 

designed  for  easy  adaption  to  any  office 
space.  Two  micro  floppy  disk  drives  are  built 
right  into  the  keyboard.  With  foot  control  and 
headphones  as  optional  accessories,  the 
series  35  functions  as  a  transcriber  as  well 


as  a  text  editor.  The  system  consists  of  a 
base  work  station  (17  by  15  by  5  in.,  15.4 


LEGAL  BILLING  AND  TIMEKEEPING 
SYSTEM 


Micro 
Craft 

Inc.    10001  Hickory  Hill  Lane  •  Huntsville,  Alabama  35803 


(205)  883-1817 


■Legal  Billing- 


•  Itemized  bills  ready  to  mail 

•  All  types  of  bills  -  straight  time,  flat  fee, 
contingency  fee,  etc.,  plus  administrative 
time 


Developed  in  a  law  office  for  the  small  law  firm 

(1-25  lawyers) 

•  Increases  income  25-35%  because  every 
billable  hour  is  billed 

•  Simple  to  operate  -  no  training  required 

•  For  CP/M®  CBASIC   2™  systems  with  2 
disk  drives 


•     Account   aging   and   monthly  financial   & 
timekeeping  summaries 

Manual     $40.00  Manual  &  8"  Demo  Disk     $75.00 
CONTACT  YOUR  NEAREST  DEALER  OR  CALL  MICRO  CRAFT 


CP/M  is  trademark  of  Digital  Research         CBASIC  2  is  trademark  of  Compiler  Systems 
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How  to  succeed 
in  business 
without  realty 
trying. 

For  peanuts.  ^ 


STC  is  proud  to  formally  an- 
nounce four  field-proven  busi- 
ness packages  for  APPLE  users. 
And  an  irresistible  offer. 

All  of  these  programs  are 
straightforward,  easy  to  use, 
virtually  foolproof,  and  very 
attractively  priced.  The  prices 
quoted  include  both  the  pro- 
grams and  easy-to-follow 
instruction  manual. 

Accounts  Payable 

Uses  ISAM  structured  routines 
and  all  posting  is  done  in  seconds 
as  opposed  to  hours  with  other 
programs.  Various  reports  are 
generated,  including  cash  re- 
quirement journal,  check  register, 
open  invoice  report,  Y-T-D  pay- 
ment journal,  and  aging  function 
to  tell  how  many  days  left  for 
a  discount  or  an  invoice.  You 
also  get  a  complete  audit  trail  on 
all  transactions,  a  current  and 
Y-T-D  analysis  of  all  your  ac- 
counts and  vendors,  and  a  check 
printed  on  available  forms. 
Only  $200. 


Payroll 

Maintains  an  entire  payroll  for  up 
to  1 25  employees.  It  provides 
numerous  payroll  utilities  for 
quick  and  easy  payroll  and  check 
generation.  It  has  built-in  Federal 
and  State  tax  tables  and  pro- 
vides some  remarkable  reporting 
capabilities.  Only  $240. 

Professional  Time  and  Billing 

Maintains  time  and  billing  data 
for  up  to  300  clients.  1 20  rates 
[employees]  can  be  on  file  at  any 
time.  Rates  may  appear  as  time/ 
expenses/fixed  fees.  Prints 
statements  on  available  forms. 
Generates  a  variety  of  transac- 
tions and  activity  reports,  and 
much  more.  Only  $325. 

Apartment  Management 

Maintain  financial  and  managerial 
data  for  up  to  6  separate  apart- 
ment complexes.  Each  complex 
can  contain  a  maximum  of  1 20 
units  and  8  different  types  of 
units.  Generates  an  operating 
statement  which  contains  YTD 
rental  income,  security  deposits, 
pet  deposits,  pool  deposits,  misc. 
deposits,  damage 
amounts,  allowances 
expenses  and  a  complete 
breakdown  of  apt.  units  by 
type.  Again,  some  great 
reports  Only  $325. 


Early  Bird  Offer 

If  you  purchase  any  one  of  these 
programs  from  your  STC  dealer 
within  the  next  30  days,  we'll 
let  you  have  our  new  and  quite 
fantastic  Coloring  Board  pack- 
age for  only  $30.  This  program, 
normally  costing  $60,  compares 
with  some  hardware  capabilities 
costing  $800  and  more.  It  allows 
you  to  quickly  create,  store  and 
display  all  types  of  graphics  and 
text  labeling.  For  example,  a  bar- 
chart  like  the  one  shown  above 
for  display  at  sales  meetings.  In 
short,  it  has  unlimited  useful 
applications  for  business. 

Act  now.  Contact  your  local 
STC  dealer  for  details  on  this 
extremely  unusual  offer.  And 
be  sure  to  check  out  the  rest 
of  our  great  line  of  software 
packages  as  well. 

Dealer  inquiries  invited. 

(Apple  is  a  trademark  of  Apple  Computer 
Company) 
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TAKE 

YOU 

BEYOND 


BASICS 


If  you're  serious  about 
expanding  the  horizons  of  your 
TRS-80*  then  our  professional 
quality  software  programs  are 
for  you: 

M-ZAL:  DISK  EDITOR/ASSEMBLER: 

full  screen  editing;  modular  source  and 
object;  relocation;  link  editing;  symbol 
table  with  XREF;  8  character  symbols: 
Modi  32k  disk  #1050-10    S149.00 
Mod  3  32k  disk  #1250-10    S149.00 

T-ZAL:  TAPE  BASED  ASSEMBLER: 

supports  relocatable  object;  Symbol 
table  with  XREF,  Relocating  Loader: 
Mod  3  #1250-20-549.95 

FULL  SCREEN  PROGRAM  TEXT 
EDITORS:  full  cursor  and  scrolling 
control;  block  move/copy/delete;  global 
find  and  change,  26  macro  keys: 
For  tape  and  disk  BASIC: 
Mod  1  #1010-20— $24.95 
Mod3#1210-20-S29.95 
For  EDTASM  source  files: 
Mod  1  #1010-31-834.95 

XBUG:  Self-Relocating  Debug  Tool  and 
Monitor:  with  multi-speed  single  step 
feature,  10  invisible  breakpoints: 
Mod  1  #1020-10— S19.95 
Mod  3  #1220-10-819.95 

Note:  these  products  are  not  available  for 
level  1 . 

When  ordering  specify  Model,  RAM  size, 
#  of  disks. 

Send  check,  money  order,  or  MC/VISA 
numbers  and  expiration  date  to: 
Computer  Applications  Unlimited 
P.O.  Box  214,  Dept.  600      r— ,  — 
Rye,  New  York  10580  LTJ  mSim 

N.Y.  State  residents  add  applicable  sales 
tax.  Allow  4-6  weeks  for  delivery. 
Dealer  Inquiries  Invited. 

ni  I   COMPUTER 
/J/J    APPLICATIONS 
t^(/™  UNLIMITED  TM 

A  Div.  of  CAU,  Inc. 

Qualify*  Reliability  •  Service 

•TRS-80  is  a  TM  of  Tandy  Corp. 


lbs.)  and  a  15-in.  Et/W  full  page  display  unit 
and  high  speed  letter  quality  printer.  The 
system  uses  microcassettes.  Price:  $9,000. 
Sony,  9  W.  57th  St.,  New  York,  NY  10019, 
(212)  371-5800. 

CIRCLE  INQUIRY  NO.  317 

Multi-user  microcomputer,  the  ACS  8000- 
1 0,  combines  1 0M  bytes  of  hard-disk  storage 
with  floppy  disk  or  magnetic  tape  back-up 
media.  The  Z80-based  system  integrates 
the  Altos  single-board  computer  and  DMA 
controller  with  an  8-in.  Winchester  hard  disk 
into  a  compact  unit.  Mounted  in  a  standard 
19-in.  rack,  the  system  has  208K  bytes  of 
internal  RAM,  giving  enough  power  to 
accommodate  up  to  four  users  and  expand 
with  the  needs  of  the  small  business.  The 
system  has  six  programmable  serial  ports,  an 
RS432  communications  port  and  handles 
network  data  rates  at  up  to  800K  baud.  It  is 
based  on  CP/M  and  MP/M  operating  systems, 
making  the  computer  compatible  with  most 
end-user  (applications)  software.  Price: 
$8,500  with  single-sided  floppy  disk,  $9,500 
with  double-sided  floppy  disk  and  $10,990 
with  magnetic  tape  cassette.  Altos  Computer 
Systems,  2360  Bering  Dr.,  San  Jose,  CA 
95131,  (408)  946-6700. 

CIRCLE  INQUIRY  NO.  318 

Desktop  business  computer,  Xerox  820, 
is  also  a  soft-loaded  text  editor.  Basic 
components  are  the  display/processor,  key- 
board, and  dual  51/4-in.  disk  drives.  Optional 
hardware  components  are  a  Xerox  630  printer 
and  dual  8-in.  disk  drives.  Current  software 
includes  word  processing,  CP/M,  Teletype 
communications,  M  Basic,  C  Basic-2,  Cobol 
80,  M  Sort,  and  an  electronic  worksheet 
package.  Ethernet  compatibility  is  provided 
through  the  previously  announced  Xerox 
872/873  communications  servers.  The  820 
can  also  use  the  Xerox  871  interactive 
communications  emulator  for  3270-mode 
access  to  a  host  computer.  Both  the  CP/M 
operating  system  and  3270  emulation  are 
now  available  also  for  the  Xerox  860  informa- 
tion processing  system.  The  820  display  and 
processor  are  housed  in  a  single  unit.  A 
12-in.  screen  displays  white  characters  on  a 
dark  background  and  has  a  capacity  of  24 


80-character  lines.  The  screen  is  flicker-free 
and  includes  a  control  for  the  operator  to 
adjust  brightness.  The  820  has  a  2.5  Mz 
microprocessor  with  64K  RAM  and  4K  ROM. 
The  basic  system  includes  dual  RS232  serial 
ports,  one  for  the  printer  and  one  for 
communications.  Dual  parallel  ports  are  also 
standard.  Price:  $2,995.  Xerox  Corp.,  Office 
Products  Div.,  1341  W.  Mockingbird  Ln., 
Dallas,  TX  75247. 

CIRCLE  INQUIRY  NO.  319 

Microcomputer  systems  meet  the  needs 
of  system  integrators  and  OEM  designers  to 


develop  fluent,  transportable,  and  customized 
programs  in  Pascal  for  professional,  business 
and  industrial  applications.  Because  Pascal 
is  its  native  language,  the  Modular  Micro- 
Engine  eliminates  assembly  language,  inter- 
preters, and  the  problems  of  forcefitting 
programs  and  applications  into  computer 
architecture  not  efficient  for  Pascal.  Each  of 
the  five  boards  in  the  ME1 600  microcomputer 


implements  a  distinct  and  vital  system  func- 
tion: processing,  storage,  file  management, 
I/O,  and  user  access  to  Western  Digital's 
Sentinel/24  bus.  The  heart  of  the  series,  the 
ME1660  subsystem  includes  a  Pascal  pro- 
cessor, a  128K-byte  dynamic  RAM  module, 
a  floppy  disk  controller,  a  serial-parallel  I/O 
controller,  a  boot  terminator  module,  and  a 
1 0-slot  chassis  with  1 70  watt  power  supply. 
Western  Digital  Corp.,  3128  Red  Hill  Ave., 
P.O.  Box  2180,  Newport  Beach,  CA  92663, 
(714)  557-3550. 

CIRCLE  INQUIRY  NO.  320 


Microcomputer  systems  include  the  8086 
CPU  with  vectored  interrupts,  64K  bytes  of 
dynamic  RAM  or  32K  bytes  of  static  RAM 
with  RAM  expandable  to  1M  byte,  two  RS232 
serial  ports,  three  8-bit  parallel  ports,  EPROM 
boot  for  CP/M-86,  double  density  floppy  disk 
controller,  dual  8-in.  Shugart  floppy  disk 
drives,  all  metal  enclosure,  power  supplies 
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CIRCLE  INQUIRY  NO.  16 


and  cabling.  The  Tec-86  belongs  to  a  line  of 
S-100  8086  bit  systems.  The  Tec-86W 
includes  an  additional  31M-byte  Winchester 
hard  disk  drive  and  256K  bytes  of  RAM. 
Software  available  for  these  systems  includes 
CP/M-86,  Microsoft  Basic-86,  and  Pascal/ 
M86.  Prices:  Tec-86,  $3,990;  Tec-86W, 
$9,990.  Tecmar,  Inc..  23600  Mercantile 
Rd.,  Cleveland,  OH  441 22,  (21 6)  464-741 0. 

CIRCLE  INQUIRY  NO.  322 

Home  computer  console,  TI99/4A,  an 
enhancement  of  the  TI99/4,  improves  the 
ease-of-use  and  functionality  of  the  com- 
puter. Upper  and  lowercase  letters,  numbers, 
punctuation,  and  symbols  are  arranged  as  on 
a  standard  typewriter  keybord.  The  shift  key 
activates  the  uppercase  letters  and  can  be 
locked  by  depressing  the  alpha  lock  key. 
Keys  have  been  added  to  simplify  the  access 
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WE  WILL  NOT  BE  UNDERSOLD 


DISK  DRIVES       F0R  TRS-80*  Model  I 

CCI-100  5V*"t  40 Track  (102K)    $299 

ADDON  DRIVES  FOR  ZENITH  Z-89 
CCI-189  5Vt",  40  Track  (102K)    $394 

Z-87  Dual  51/."  system        $995 


External  card  edge  and  power  supply  included.  90  day  warranty/one 
year  on  power  supply. 


RAW  DRIVES 

5'/4"TEACorTANDON 


$CALL     POWER  SUPPLIES        $CALL 


BASF/ Verbatim 
BASF/  Verbatim 


$26.95 
$36.00 
$19.00 

8"  $  4.00 

$25.00 

RINGS    $  6.95 

2  for  $37  $19 

Jumpers     $2.50 


DISKETTES  -  box  of  10 

51/4"  Maxell     $40 

8"  Maxell     $45 

PLASTIC  FILE  BOX-Holds  50 5V<"  diskettes 

PLASTIC  LIBRARY  CASE  5 'A"  $3.00 

HEAD  CLEANING  DISKETTE 

FLOPPY  SAVER  $11.95 

16K  RAM  KITS 

200ns  forTRS-80,*Apple  II,  (specify): 

SYSTEM  SPECIAL 

Apple  II  Plus  48K  w/drive  and  controller.  Epson  MX-80  printer  and 
interface.  SUP-R  Mod  RF  Modulator:       List  $2965      You  Pay  $2299 

COMPUTERS/TERMINALS 

ARCHIVES  64K,  2-Drives,  77  Track 

ALTOS  ACS8000  Series 

ZENITH  48K,  all-in-one  computer 

ZENITH  Z-19 

TELEVIDEO  910     $559  920C     $  729 

IBM  3101  Display  Terminal 

ATARI  400        $  429 

MATTEL  INTELLIVISION 


950 


800 


APPLE  PERIPHERALS 


$CALL 
$CALL 
$2200 
$  725 
$1039 
$1189 
$  795 
$  259 
$CALL 


S-100  CALIFORNIA  COMPUTER  SYSTEMS 


MAINFRAME 

Model  2200A 

Z80  CPU 

Model  2810 

MOTHER  BOARD 

Model  2501 

16K  STATIC  RAM,  200ns 

Model  2116C 

32K  STATIC  RAM,  200ns 

Model  2032C 

64K  DYNAMIC  RAM 

Model  2065C 

FLOPPY  DISC  CONTROLLER 

Model  2422A 

EXTENDER  BOARD 

Model  2520K 

2P  +  2S  I/O 

Model  2718A 

$349 
$259 
$106 
$309 
$619 
$580 
$345 
$  52 
$309 


PRINTERS 


NEC  SPINWRITER 

Letter  Quality  High  Speed  Printer 

R.O. 

R.O.  with  tractor  feed 

KSR  with  tractor  feed 


NEC  SPINWRITER     3500  Series,  5  new  models 
EPSON  MX-70         MX-80         MX-80FT         MX100 

PAPER  TIGER 

Graphics  &2K  buffer 

Graphics  &  2k  buffer 

Graphics 

DP-8000     $849  DP-9500/01 


IDS  445 
IDS  460 
IDS  560 

ANADEX 

OKI  DATA 
Microline  80 
Microline  80 
Microline  82 
Microline  83 

CENTRONICS 

C.  ITOH 
Starwriter  I 
Starwriter  I 
Starwriter  II 
Starwriter  II 


Friction  &  pin  feed 

Friction,  and  pin  &  tractor  feed 

Friction  &  pin  feed  feed 

120  cps,  uses  up  to  15"  paper 

739,  new  model  with  graphics 

25  cps,  parallel  interface 
25  cps,  serial  interface 
45  cps,  parallel  interface 
45  cps,  serial  interface 


$2395 
$2555 
$2795 


$CALL 
$CALL 

$  695 
$  799 
$  999 
$1295 

$  415 

$  500 

$  615 

$  849 

$  749 

$1449 
$1529 
$1829 
$1949 


PRINTER  SPECIAL 

SEIKOSHA  GP-80M 

MONITORS 

BELL& 

HOWELL 

LEEDEX 

SANYO 

ZENITH 


List  $399 


You  Pay  $319 


9 

12 

13"  Color 
B&  W 
B  &W 
Color 


9" 
12" 
13" 


B&WBHD911 
B&W  $129 
$329 
$149 
$219 
$349 


$195 

12"  Green  Screen  $159 

12"  Green  Screen  $238 
13"  Color  $406 

12"  Green  Screen  $129 


TELECOMMUNICATIONS 

LIVERMORE  STAR  MODEM  2-year  guarantee 

UNIVERSAL  DATA  SYSTEMS  UDS-103 

D-CAT  HARD  WIRED  DIRECT  MODEM 

AUTO-CAT  Auto  Answer,  Direct  Connect  Modem 

APPLE-CAT  II 

D.C.  HAYES  MICRO-MODEM 

D.C.  HAYES  SMART-MODEM 

CCI  Telnet  Communications  Package 


$125 
$179 
$189 
$249 
$349 
$295 
$235 
$135 


APPLE  ACCESSORIES  AND  SOFTWARE 

VISICALC  $155.00  DB  MASTER  $159.00 

Z-80  SOFTCARD 


VIDEX  BOARD 

KEYBOARD  ENHANCER 

16KCARD 

APPLE  JOYSTICK 

SUP-R  MOD 

CCS  CARDS 

GALAXIAN 

SPACE  ALBUM 

ASTEROIDS 

FLIGHT  SIMULATOR 

WIZARD  &  PRINCESS    'm 

SARGON2 

MYSTERY  HOUSE  $  24.00 


HIRES  FOOTBALL 


$259.00 
$259.00 
$110.00 
S1 69.00 
$  49.00 
$  25.00 
$CALL 
$  22.95 
$  35.00 
$  17.95 
$  29.00 
$  28.00 
$  29.00 
$  35.00 


For  fast  delivery,  send  certified  checks,  money  orders  or  call  to  arrange  direct  bank  wire  transfers.  Personal  or  company  checks  require  two 
to  three  weeks  to  clear.  All  prices  are  mail  order  only  and  are  subject  to  change  without  notice.  Call  for  shipping  charges. 


dealer  (national/international)  inquiries  invited        Send  for  FREE  Catalogue 


The  CPU  SHOP 


TO  ORDER  CALL  TOLL  FREE  1-800-343-6522 

TWX:  710-348-1796      Massachusetts  Residents  call  617/242-3361 


5  Dexter  Row,  Dept.  IA10M 
Charlestown,  Massachusetts  02129 
Hours  10AM-6PM  (EST)  Mon.-Fri.  (Sat.  til 


5) 


Technical  Information  call  617/242-3361 
Massachusetts  Residents  add  5%  Sales  Tax 
Tandy  Corporation  Trademark/'Digital  Research 
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to  special  computer  functions.  For  example, 
the  function  key,  along  with  designated 
number  keys,  allow  access  to  such  functions 
as  Begin,  Aid,  Proc'd,  Redo,  and  Back.  Crtl 
is  a  special  control  key  used  in  telecommuni- 
cations applications  such  as  communicating 
with  another  home  computer  or  with  a  remote 
home  information  service.  Memory  resident 


in  the  system  is  72K  bytes  organized  as  26K 
bytes  of  internal  instruction  memory  (ROM), 
up  to  30K  bytes  of  ROM  in  each  plug-in  solid 
state  software  command  module,  and  16K 
bytes  of  data  storage  memory.  Price:  $525. 
Texas  Instruments  Inc.,  Consumer  Rela- 
tions, P.O.  Box  53,  (Attn:  TI99/4  Home 
Computer  Console),  Lubbock,  TX  79408, 
(800)  692-4279. 

CIRCLE  INQUIRY  NO.  323 


Micro-Mainframe  computer  combines  the 
power  and  languages  available  on  mainframe 
systems  with  the  low  cost  of  microcomputers. 
Applications  developed  on  the  system  can 
be  up-loaded  to  a  mainframe  system  and 


executed  without  modification.  The  system 
currently  supports  the  following  interpretive 
languages:  Waterloo  MicroBasic,  Waterloo 
MicroPascal,  Waterloo  MicroFortran  and 
Waterloo  MicroAPL.  Cobol  is  under  develop- 
ment. The  Waterloo  MicroEditor  is  included 
for  creating  and  maintaining  both  programs 
and  source  data  files.  Disk-oriented  Assem- 
bler and  Linker  programs  are  included  to 
support  development  of  general  purpose 
Motorola  6809  machine-language  programs. 
The  computer  is  based  on  the  standard 
Commodore  Business  Machines  model  8032 
microcomputer,  featuring  an  integrated  green 
phosphor  12-in.  display,  73-key  typewriter 
style  keybord  with  standard  upper/lower 
case,  numeric  keypad,  and  full  cursor  control. 
The  Micro-Mainframe  is  a  pseudo  16-bit 
6809  based  system  with  36K  ROM,  96K 
user  RAM  and  2K  screen  RAM  that  supports 
all  current  CBM  peripherals  except  the  C2N 
cassette  recorder.  A  powerful  facility 
is  included  which  supports  the  standard 
RS232C  interface  with  speeds  up  to  9600 
baud.  Communication  software  is  provided 
that  controls  baud  rate.  Commodore  Business 
Machines,  Inc.,  Computer  System  Div.,  681 
Moore  Rd.,  King  of  Prussia,  PA  19406, 
(215)  337-7100. 

CIRCLE  INQUIRY  NO.  324 

Virtual  memory  computer  offers  such 
features  as  virtual  memory  and  compressed 
data  storage.  The  system  utilizes  bit-slice 
technology  to  outstrip  the  processing  speed 
of  normal  micros,  and  the  starter  configura- 
tion consists  of  a  single-user  processor  with 
1  million  characters  of  floppy  disk  storage. 
Micropower  may  be  upgraded  to  MCM's  full 
Power  system,  which  is  the  company's  multi- 


dBASE  II  -  *57500 

30  DAY  MONEY-BACK  GUARANTEE 


With  dBASE  II  you  can  extend  the  power  of  your  microcomputer  to  jobs  that  were  previously 
reserved  for  the  larger  mainframes.  Here's  a  partial  list  of  applications  that  dBASE  II  has  been 
used  for: 

•  General  Ledger  •  Check  Management  •  Document  Cress  Referencing 

•  Journal  of  Accounts  and  Writing  •  Legal  Office  Accounting 

•  Accounts  Receivable  •  Time  Billing  •  Scheduling 

•  Accounts  Payable  •  Inventory  Control  •  Mailing  Labels 

•  Sales  Tax  Records  •  Job  Costing  •  Calendar  Events 

•  Payroll  ■  Tax  Computation 


If  your  application  calls  for  managing  data,  dBASE  II  may  be  the  answer. 

You  can  create  a  database  and  start  entering  data  into  it  in  less  than  a  minute. 

Type  CREATE,  then  respond  to  the  dBASE  II  prompts  to  name  the  file  and  define  the  fields 
in  your  records. 

Once  the  record  is  defined,  you  can  start  entering  ciata  immediately,  or  add  information 
later  by  typing  APPEND.  In  both  cases,  dBASE  presents  you  with  an  entire  record  structure 
for  which  you  simply  fill  in  some  or  all  of  the  blanks. 

Now,  for  a  limited  time  only,  you  can  purchase  the  most  powerful  DBMS  system  for  your 
micro  for  the  incredibly  low  price  of  $575  delivered.  We'll  send  you  a  copy  of  dBASE  II,  that 
you  can  ran  on  your  system,  for  30  days.  If  you're  not  completely  satisfied,  then  just  send 
everything  back  and  we'll  return  your  money,  no  questions  asked!  Even  if  you  go  for  another 
system,  you'll  be  an  informed  buyer!!  (dBASE  II  is  a  fine  product  by  Ashton-Tate) 
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CP/M  Software 
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user  distributed  processor  offering.  A  full 
range  of  small  business  and  corporate 
software  is  available  with  the  system.  It  is 
designed  to  compete  in  price  with  Radio 
Shack  and  Apple.  MCM  Computers  Ltd., 
Suite  600,  6700  Finch  Ave.  W.,  Rexdale, 
Ontario,  Canada  M9W  5P5,  (416)  675-1353. 

CIRCLE  INQUIRY  NO.  325 

Portable  computer,  the  Datamac  1255,  is 
self-contained  and  packages  a  Z-80  pro- 
cessor, 64K  bytes  of  RAM,  I/O  ports, 
keyboard,  CRT,  and  two  5V4-in.  double- 
sided  double-density  minifloppies  into  a 
cabinet  no  bigger  than  a  normal  CRT  terminal. 
The  industry  standard  CP/M  operating  system 
is  offered  along  with  software,  including 
Basic,  Fortran,  Cobol,  Pascal,  Forth,  macro- 


assemblers, business  packages,  text-editors, 
word  processors,  and  utilities.  Features 
include  an  alternate  control  and  display 
screen.  This  allows  the  user  to  display  or 
alter  memory  and  registers.  Prices:  $2,995 
to  $4,995.  Datamac  Computer  Systems, 
3333-F  Octavius  Dr.,  Santa  Clara,  CA  95051 , 
(408)  727-0561. 

CIRCLE  INQUIRY  NO.  326 


TOOLS/TEST 

Optical  card  reader,  Micro  Mark  I,  for  low 
cost  data  and  program  statement  entry  in 
microcomputer  environments  can  accommo- 
date standard  80  column  and  free  form  cards 
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CIRCLE  INQUIRY  NO.  77 


marked  with  number  two  pencil  or  punched. 
Price:  $900  with  serial  interface,  $1,200 
with  full  parallel  port.  True  Data  Corp.,  17092 
Pullman  St.,  Irvine,  CA  92714. 

CIRCLE  INQUIRY  NO.  327 

Speed  wrap  tool,  G200/R3278,  produces 
solderless  wire  wrapped  connections  by 
merely  squeezing  the  trigger.  The  hardened 
steel  working  parts  ensure  long  life  and 
trouble-free  service.  It  is  enclosed  in  Lexan 
housing,  enabling  the  tool  to  be  light  weight. 
Designed  for  production  line  and  field 
service  use  in  the  electronic,  telecommuni- 
cations   and     appliance     industries.     O.K. 
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Machine  and  Tool  Corp.,  3455  Conner  St. 
Bronx,  NY  10475. 

CIRCLE  INQUIRY  NO.  328 


Modem  eliminator  is  designed  to  allow  for 
the  interconnection  of  data  terminal  equip- 


duplex  operation.  Features  of  the  model  61 10 
include  internal  strap  selections  for  constant 
or  controlled  RTS,  four  selectable  RTS/CTS 
delays,  internal  or  external  clock,  and  nine 
clock  rates  ranging  from  1200  to  19,200  bps. 
The  DTE  interface  conforms  to  EIA  RS-232-C 
and  CCITT  V.24  specifications.  Price:  $370. 
International  Data  Sciences,  Inc.,  7  Welling- 
ton Rd.,  Lincoln,  Rl  02865,  (401 )  333-6200. 

CIRCLE  INQUIRY  NO.  330 

DC  voltage  calibrator  is  fully  IEEE-488  bus 
compatible,  offers  a  ten  to  one  improvement 
in  zero  stability  and  a  two  to  one  enhance- 
ment in  accuracy  over  a  similar  unit  previously 
manufactured.  The  2701 A  is  based  on  a 
super-linear  digital  attenuator  scheme  which 
permits  direct  CPIB  amplitude  programming 
via  logic  to  logic  interface.  The  six  dial,  LED 
display  design  permits  digit  carry  and  digit 
borrow    to    eliminate    the    mentally    taxing 


amplitude.  Price:  $1,895.  Valhalla  Scientific, 
Inc.,  7576  Trade  St.,  San  Diego,  CA  921 21 , 
(714)  578-8280. 

CIRCLE  INQUIRY  NO.  331 


Power  supply  is  designed  for  the  power 
requirements  of  Winchester  drives.  The  24V 
output  of  the  model  AC-160  power  supply 
has  a  separate  return  for  noise  reduction 
and  can  deliver  up  to  7  amps  for  starting  the 
drive  motor.  Other  outputs  are  +5.0V-12A, 
-5V-3A,  +12V-1.5A,  and  -12V-1A.  All 
output  voltages  are  ±5%  under  normal 
loads  except  the    +12V  out.  The    +12V 


ment  without  modems.  It  can  be  used  in  either 
synchronous  or  asynchronous  modes  and 
with  terminals  configured  for  half  or  full- 


transfer  from  all  9s  to  a  decade  value. 
Standby  and  ranging  memory  allow  the  user 
to  go  to  zero  or  change  ranges  without 
losing  the  six  digits  of  programmed  output 


regulation  is  ±0.5%  and  is  intended  to  drive 
a  CRT.  The  unit  also  has  a  1 20VAC  output  for 
a  fan.  The  input  ranges  are  user  changeable 
from  80-140VAC  to  160-264VAC.  The  model 
AC-160  has  a  power  O.K.  signal  and  an  on- 
board RFI  filter  to  VDE  standards.  It  will  be 
submitted  to  UL  478,  CSA  22.2#144  and 
VDE  0730.  100-piece  price:  $304.  Conver 
Corp.,  10629  Bandley  Dr.,  Cupertino,  CA 
95014,  (408)  255-0151. 

CIRCLE  INQUIRY  NO.  332 


MODEL    II 


DISCOUNT 


MODEL  III 


TRS-80® 


BUY 
DIRECT 


COMPUTER  SPECIALISTS 


26-4002 

64K  1  Drive 

$3297.00 

We  carry  the  full  line  of 
TRS-80  Computers.    All 
sold  at  Discount  Prices. 


CALL  US. . . 

SAVE  MONEY 


26-1061  4KI $609.00 

26-1062   16K  III 849.00 

26-1066  48K  III 

W/2  Drives,  RS232 2077.00 


WRITE  US  FOR  A 
FREE  CATALOG 


1-800-841-0860  Toll  Free  Order  Entry 


MICRO  MANAGEMENT  5V5TEM5,  INC.  | 


No  Taxes  on  Out  Of 
State  Shipments 


DOWNTOWN  PLAZA  SHOPPING  CENTER 
DEPT.  #    6 
115  C.  SECOND  AVE.  S.W. 
CAIRO,  GEORGIA  31728 


Immediate  Shipment 

c  c*      L,  ka      .ii  (912)  377-7120  Ga.  Phone  No.  &  Export 

From  Stock  on  Most  Items         TR'S.80  „  a  reB„tBred  frademar),  o(  th.  Tandy  Corp. H 


A  copy  of  the  manufacturer's  war- 
ranty can  be  obtained  free  upon 
specific  written  request  to  the 
Electronics  Department  of  our 
Cairo,  Georgia  Retail  Store. 
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DIP  IC  extractors  and  inserters,  WK-7, 
accommodate  all  ICs  from  14-40  pins.  All 


tools  that  engage  conductive  surfaces  are 
CMOS  safe  and  include  grounding  lugs  where 
appropriate.  The  kit  consists  of  extractors 
EX-1  for  14-16  pin  devices,  and  EX-2  for 
24-40  pin  chips,  plus  inserters  MOS-1416, 
MOS-2428,  and  MOS-40  for  14-16,  24-28 
and  36-40  pin  ICs  respectively.  Price: 
$34.95.  O.K.  Machine  and  Tool  Corp.,  3455 
Conner  St.,  Bronx,  NY  10475. 

CIRCLE  INQUIRY  NO.  333 


Waveform  recorder  can  record  analog 
signals  for  display  on  any  oscilloscopes, 
most  chart  recorders,  or  through  a  digital 
output  interface  to  a  computer  system.  As  a 
buffer  between  the  circuit  under  examina- 
tion and  the  display  oscilloscope,  the 
Wavesaver  records  signals  into  a  solid-state 


memory  with  its  single-shot  recording 
technique.  This  allows  storage  of  either 
random  signals  or  repetitive  waveforms  and 
displays  them  continuously  on  any  oscillo- 
scope. Price:  $495.  Epic  Instruments,  Inc., 
551  -G  Foster  City  Blvd.,  Foster  City,  CA 
94404,  (415)  574-9081. 

CIRCLE  INQUIRY  NO.  334 


Digital    multimeter,    model   3450,    has   a 
special  ohms  range  with  audible  continuity 


has  a  0.15%  basic  DC  accuracy.  The  3V2 
digit  digital  multimeter  with  Vi-in.  LCD  display 
also  features  both  Hi  and  Lo  power  ohms; 
overload  protection  up  to  1 ,000  volts  with 
special  2A/250V  fuse  arrangement;  no 
nuisance  fuse  blows  in  volt  and  ohm  ranges. 
A  range  selector  switch  permits  the  model 
3450  to  be  operated  with  only  one  hand, 
selects:  0-1000  VDC  or  VAC  in  five  ranges, 
0-20  megohms  resistance  in  six  ranges  and 
0-2000  mA  AC  or  DC  current  in  4  ranges. 
Price:  $1 50.  Triplett  Corp.,  One  Triplett  Dr., 
Bluffton,  OH  45817,  (419)  358-5015. 

CIRCLE  INQUIRY  NO.  335 


AC  line  filter  with  built-in  transient  surge 
suppression  is  for  use  with  microcomputers, 
microprocessors,  microprocessor-based 
scientific    laboratory    instrumentation,    and 


♦ 


sensitive  electronic  and  audio  equipment.  It 
features  70  dba  common  mode  and  differen- 
tial mode  noise  attenuation  in  the  RFI 
frequency  range  from  150  KHz  to  30  MHz, 
the  noise  range  most  troublesome  to  com- 
puters and  computer-based  instrumentation. 
It  also  features  built-in  transient  surge  sup- 
pression of  spikes  to  6000  amps  max.  at  50 
Joules  energy  absorption.  PMC  Industries, 
Inc.,  1043  Santa  Florencia,  Solana  Beach, 
CA  92075,  (714)  481-7422. 

CIRCLE  INQUIRY  NO.  338 


Data  test  set  is  designed  to  analyze  the 
error  rate  of  any  digital  transmission  network. 
It  can  be  used  to  test  synchronous,  asyn- 
chronous, or  start/stop  character-oriented 
systems  such  as  time  division  multiplexers. 
Bit,  character,  and  block  error  rates  are 
determined  by  transmitting  pseudo-random 
test  patterns  over  the  communications 
channel.  These  test  patterns  are  statistically 
optimum  and  accurately  simulate  computer- 
generated  data.  A  start/stop  character  can 


tone    and    displays    immediate    resistance 
reading  with  no  range  change  needed  and 
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be  programmed  and  transmitted  in  either  a 
single  or  continuous  format.  Special  repeating 
sequences  such  as  ASCII  characters  and  U, 
and  Baudot  characters  R  and  Y  can  be 
generated  to  meet  specific  user  require- 


ments. The  model  1320  TDM-Modem  test 
set  is  designed  using  the  latest  state-of-the- 
art  technology  that  operates  faster  and 
cooler  than  eariler  Range  Rider  models. 
Price:  $4,145.  International  Data  Sciences, 
Inc.,  7  Wellington  Rd.,  Lincoln,  Rl  02865, 
(401)  333-6200. 

CIRCLE  INQUIRY  NO.  339 


SOFTWARE 


BUSINESS 


Mail  list  manager  program  turns  the  Apple 
III  into  a  flexible  mailing  list  management 
tool.  The  program  enables  Apple  III  users  to 
store,  sort,  edit  and  print  mailing  labels  and 
phone  lists  in  their  entirety,  or  selectively  by 
zip  code,  name  or  any  other  identification 
data  selected  by  the  user.  A  diskette  of  960 
mailing  labels  can  be  sorted  in  less  than  two 
minutes.  The  program  requires  a  128K  Apple 
III,  and  an  additional  disk  drive  (up  to  three 
can  be  used  for  large  mailing  lists).  The 
software  package  includes  a  program  diskette 
and  user's  manual.  Price:  $150.  Apple  Com- 
puter Inc.,  10260  Bandley  Dr.,  Cupertino, 
CA  95014.  (408)  996-1010. 

CIRCLE  INQUIRY  NO.  340 

Evaluation  and   reporting  system   is  a 

portfolio  recordkeeping  and  reporting  system 
for  stockbrokers  and  other  investment 
professionals.  Its  unique  file  structure  means 
that  securities  information  is  entered  only 
once  and  can  be  changed  on  all  portfolios 
with  a  single  entry.  Pear  contains  all  the 
features  of  a  complete  transaction  record- 
keeping system,  including  automatic  pricing 
from  Dow  Jones,  matching  of  proceeds  and 
cost  basis  by  tax  lot,  automatic  adjustment 
of  positions  for  stock  splits,  and  fully 
formatted  portfolio  appraisal,  unrealized  gain 
and  loss,  realized  gain  and  loss,  and  invest- 
ment income  reports.  The  system  requires 
an  Apple  II  computer  with  48K  bytes  of 
memory,  dual  51/4-in.  floppy  disk  drives,  a 
132-column  printer,  and  the  D.C.  Hayes 
microdem.  A  version  for  use  with  the  Apple 
communications  card  and  acoustic  coupler 
is  available  on  a  special  order  basis.  Price: 
$500.  Pear  Systems,  27  Briar  Brae  Rd., 
Stamford,  CT  06903. 

CIRCLE  INQUIRY  NO.  341 

Graphing  program  for  the  TRS-80  computer 
model  I  level  II  and  the  model  III  Basic  graphs 
equations  in  the  form  Y  =  mx  +  b  and  Y  =  f(x) 
and  is  ideal  for  math  students  and  technical 
people.  It  can  graph  simple  formulas,  multiple 
equations,  summation,  etc.  The  axis  is  auto- 
matically scaled  for  the  size  of  the  screen 
display.  There  is  a  LPRINT  option  for  the 
program  to  support  a  lineprinter.  Unique  error 
handling  routines  are  included  to  handle  tricky 
equations.  The  program  has  manual  or  auto- 
matic range  selection.  This  program,  with 
user's  manual,  is  easy  enough  to  use  for 
even  amateur  computer  users.  Price:  $19.95. 
David  L.  Modney,  4144  N.  Via  Villas, 
Tucson,  AZ  85719. 

CIRCLE  INQUIRY  NO.  342 

Accounting  package  includes  a  fully  inte- 
grated passive  payroll,  virtually  unlimited 
user-defined  income  statement  formats, 
ledger    consolidation    (merges    up    to    ten 

OCTOBER  1981 


companies),  a  work-in-process  sub-ledger, 
both  budget  and  prior  year  comparisons, 
three  levels  of  departmental  summaries, 
multiple  current-earnings  accounts,  client 
transmittal  letters  and  batch  processing 
reports.  Client  Ledger  System  is  interactive 
and  easy  to  use.  It  features  flexible  chart  of 
accounts  setup  and  unique  password  access 
for  security.  The  system  is  fully  department- 
alized and  provides  balance  sheets  and 
income  statements  with  subsidiary  schedules, 
a  detailed  trial  balance  (annual  detail  optional), 
transaction  registers  sorted  by  account 
number  or  by  source  and  reference,  cash  flow 
statement,  amortization  schedules  complete 
with  rule  of  "78."  The  CLS  requires  an  8080, 
8085  or  Z-80  microcomputer  with  the  CP/M 
operating  system  (2.X  version),  Microsoft 
Basic-80  (5.X  version)  and  56K  of  user- 
available  memory.  TCS  Corp.,  P.O.  Box 
47550,  Atlanta,  GA  30362,  (404)  455-61 62. 

CIRCLE  INQUIRY  NO.  343 

Word  processing  software  has  been  added 
to  the  Artelonics  series  1000  microcomputer- 
based  work  station  at  no  extra  cost  as  a 
standard  part  of  the  system.  The  software 
contains  new  features  such  as  combined 
document  format  sets,  permitting  tabs  to  be 
set  within  each  of  the  four  individual  margin 
sets  and  allowing  the  user  to  obtain  a  greater 
range  of  formatted  pages  within  a  document; 
wide-page  display  and  print;  and  indented 
paragraphs  as  well  as  recording  of  inter- 
national date  convention  in  addition  to  the 
standard  domestic  method.  Document  integ- 
rity has  also  been  enhanced.  Artelonics 
Corp.,  2952  Bunker  Hill  Ln.,  Santa  Clara,  CA 
95050,  (408)  727-3071. 

CIRCLE  INQUIRY  NO.  344 


Tax  planning  program  will  compute  1981 
income  and  social  security  taxes  as  well  as 
1980  and  1979.  The  update  is  based  on  tax 
laws  in  effect  as  of  January  1,  1981.  The 
program  will  be  revised  whenever  the  tax 
laws  are  changed.  The  Shortax  program  runs 
on  most  types  of  CP/M  systems  that  use 
Microsoft's  Basic-80  (MBasic)  release  5.0 
or  later,  and  will  run  on  Apple  computers  with 
the  appropriate  CP/M  modification.  It  also 
operates  on  the  Radio  Shack  TRSDOS 
systems  (models  I,  II  or  III)  and  on  Micropolis 
disk  operating  systems  using  the  Micropolis 
disk  extended  Basic.  Use  of  the  program 
requires  a  CPU  with  at  least  48K  bytes  and 
at  least  one  disk  drive.  Under  CP/M  a  few 
systems  may  require  56K  bytes  of  CPU 
memory.  According  to  the  company,  the 
program  is  also  being  converted  to  run  on  a 
Pertec  2000  system  and  the  Apple  disk 
systems.  Price:  $500.  Syntax  Corp.,  4500 
W.  72nd  Terrace,  Prairie  Village,  KS  66208, 
(913)  362-9667. 

CIRCLE  INQUIRY  NO.  345 

Personal  financial  system  keeps  records 
of  all  checks  written  for  the  year,  recaps 
checks  by  the  month,  by  payee  or  by 
category.  You  can  print  a  snapshot  graph  or 
a  graph  by  category  or  by  payee.  $Cash$  will 
give  you  a  detail  of  all  checks  written  into 
several  categories.  Keeps  records  of  medical 
expenses,  interest,  taxes,  contributions  and 
miscellaneous  deductions  for  income  tax 
records.  It  also  lets  you  control  your 
expenses  for  automobile,  clothing  and 
accessories,  insurance  and  utilities.  It  helps 
keep  your  budget  in  line.  32K  and  two  disk 
drives  are  required.  Price:  $55.  Omni  Soft- 
ware   Systems,    Inc.,    146    N.    Broad    St., 


Griffith,  IN  46319,  (219)  934-3522. 

CIRCLE  INQUIRY  NO.  346 

Insurance  agency  management  system 

is  designed  for  the  small  to  medium  agency. 
This  system  allows  a  base  of  999  different 
types  of  coverage  codes  to  be  set  up  by  the 
user,  with  full  description  and  standard 
premium  rates  charged  by  each  company. 
Numerous  insurance  companies  can  be 
stored  in  the  system,  with  the  exact  agency 
commissions  payable  for  each  type  of 
coverage.  Agency  and  producer  files  are 
also  maintained,  with  MTD,  YTD  and  LYTD 
commissions  earned,  and  percentages  pay- 
able of  agency  net  commissions.  The  Policy 
Files  are  fully  cross-referenced  with  client, 
company,  producer,  and  coverage  code  files 
and  also  include  policy  number,  effective 
date,  expiration  date,  brief  overall  description, 
name  of  insured  (if  different  from  client),  a 
manual  rating  system  (upgradeable  later  to 
an  automatic  rating  system)  is  incorporated, 
and  up  to  eight  different  types  of  coverages 
may  be  combined  into  a  single  policy,  with 
computer-calculated  totals.  For  all  CP/M 
microcomputers  using  CBasic-2.  Price:  $950. 
Univair  Inc.,  10327  Lambert  Int'l  Airport,  St. 
Louis,  MO  63145,  (314)  426-1099. 

CIRCLE  INQUIRY  NO.  347 

Graphics  program  enables  Apple  II  and 
Apple  II  Plus  users  to  see  a  multidimensional 
object  from  any  angle.  It  can  be  used  by 
architects  to  design  buildings,  by  drafting 
professionals  to  prepare  plans  and  scientists 
to  conduct  experiments.  Apple-Graphics  II 
enables  the  user  to  call  up  a  full  screen  view 
of  any  portion  of  a  drawing,  with  no  degrada- 
tion of  picture  quality,  for  detailed  study. 
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TRS-80  DISCOUNT 


□  NO  OUT-OF-STATE  TAX 

□  NO  SHIPPING  COSTS 


TRS-80 
MODEL  II  64K 


$3500 


PACKS  ENOUGH  DATA  HANDLING  POWER  FOR 
MANY  SMALL  BUSINESSES. 


TRS-80  MODEL  III 

32K-2  DISKS 

$2100 

NEW  PERSONAL  COMPUTER .  .  . 
REAL-TIME  CLOCK,  SHARPER 
CRT  IMAGES  AND  FASTER 
LOADING  CASSETTES 


CERTIFIED  CHECKS 
CASHIERS  CHECKS 
OR  CREDIT  CARDS 


TRS-80  COLOR 

COMPUTER  OR  VIDEO 


$339 


each 
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A  LOW  COST,  COLOR  COMPUTER  FOR  PERSONAL  BUSINESS  OR  ENTERTAINMENT    j 

PERRY  OIL  &  GAS  INC. 

137  NORTH  MAIN  STREET,  PERRY,  MICH.  48872 

PHONE  (517)  625-4161 

WARRANTIES  HONORED  BY  ALL  RADIO  SHACKS  •   *T.M.  TANDY  CORP. 
CIRCLE  INQUIRY  no.  109  INTERFACE  AGE  139 
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GBT  171A 
GBT171C 
GBT  CPM80 

GBT  CPM86 


<r^ 


& 


S-lOO  CPU 

CPU-Z  ■  QODBOUT 

2/4  MHZ  Z80  CPU  24  Bit  Addressing 

■160U        UnKil $225.00 

GBT160A       A&T $199.01 

GBT  160C        CSC  3-6  MHZ $375.00 

DUAL  PROCESSOR  8085-8088  ■  GODBOUT 

5  MHZ  Provides  true  16  Bit  Power  with  a  standard 


8  bit  S-100 
GBT  1612U 
GBT  1612A 
GBT  1612C 


bus 

UnKit $295.00 

A&T $399.00 

CSC $498.00 

BOARD  WITH  8085  ONLY 

GBT161U  UnKit $235.00 

GBT161A  A&T $305.00 

GBT161C  CSC $399.00 

2810  Z80  CPU-CA.  COMP.  SYST. 

2/4  MHZ  Z80A  CPU  with  RS-232C  Serial  I/O  Port 

complete  with  Monitor  PROM  tor  2422  Disk  Controller 

CCS  2810  A&T $280.00 

CB2  ZSO  CPU  ■  S.S.M. 

2/4  MHZ  will  accept  2716,  or  2732,  or  RAM 

RUN/STOP  and  single  step  switches 

SSMCB2K  Kit $260.00 

SSMCB2A  A&T $310.00 


SSMZ80M 


SSMCB1A 
SSMCB1A 
SSM8080M 


SSM  Z80  Monitor. 
CBIA  8080  CPU  -  S.S.M. 
8080CPU,  1K  RAM,  Holds  1  2708, 
1  8  Bit  parallel  input  port. 

Kit 

A&T 

SM  8080  Monitor 


$89.00 


$183.00 

$225.00 

$59.00 


S-IOORAM 

64K  STATIC  RAM  -  QODBOUT 

RAM  17,  10  MHZ,  2  Watt,  DMA  Compatable 


A&T  48K $950.00 

CSC   48K $1050.00 

A&T   64K $900.00 

CSC  64K $1395.00 

64K  DYNAMIC  RAM  -  CCS 

4  MHZ,  on  board  refresh,  DMA  compatable, 

24  bit  address. 

CCS-2065A  A&T $599.00 

32K  STATIC  RAM  -  QODBOUT 

RAM  20  10  MHZ,  4K  byte  block  disable, 

available  16,  24,  or  32K 

A&T   16K $319.00 

CSC   16K $418.00 

A&T  24K $449.00 

CSC  24K $539.00 

A&T  32K $499.00 

CSC  32K $720.00 

32K  STATIC  RAM  ■  CCS 

4  MHZ,  Bank  select.  8/16  bit  data 

CCS-2032  A&T   32K $599.00 

16K  STATIC  SAM  -  GODBOUT 

RAM  14,  10  MHZ,  24  bit  addressing 

GBT-143A  A&T    16K $169.00 

GBT-143C  CSC    16K $399.00 

16K  STATIC  RAM  •  CCS 
4  MHZ,  8/16  bit  data,  bank  select 

CCS-2116A  A&T    16K $299.00 

3K  STATIC  RAM  -  QODBOUT 

Econoram  II  2MHZ,  8K,  No  doubt,  the  most 

popular  S-100  RAM  ever  built. 

GBT-114U  UnKit  8K $99.95 


GBT-175A48 
GBT-175C48 
GBT-175A64 
GBT-175C64 


GBT-164A16 
GBT-164C16 
GBT-164A24 
GBT-164C24 
GBT-164A32 
GBT-164C32 


S-lOO  ROM 

PROM  PROGRAMMER  -  SSM 

programs  2708  or  2716's,  operates 
a  4K/8K  EPROM  board  as  well. 

SSM-PB1K  Kit $154.95 

SSM-PB1A  A&T $219.00 

ECONOROM  2708  -  QODBOUT 

16K  x  8  EPROM  Board  using  2708,  Power  on 
jump  to  any  256  byte 

125U  UnKit $85.00 

GBT125A  A&T $120.00 

GBT125C  CSC $175.00 

S-lOO  DISK  CONTROLLERS 

DISK  1  ■  QODBOUT 

DMA,  Soft  Sector,  Controls  8"  or  5'A  ", 
single  or  double  density 

A&T $450.00 

CSC $555.00 

CP/M  2.2  lor  Z80/8085  with 
Manuals  &  BIOS  8"  S.D.  disk     $175.00 
CP/M  for  8086  with  manuals 

&  BIOS  8"  S/D  disk $300.00 

2422A  ■  CA.  COMP.  SYST. 

I/O  Mapped,  controls  8"  or  5'A  ",  single 

or  double  density 

CCS-2422  A&T  with  CPM  2.2  8"  S.D...  .      $365.00 

DISK  JOCKEY  1  -  MORROW 

vlsl  Single  density  disk  controller  with 

vNN  serial  I/O,  controls  8" 

MDSDJ1108         A&T $219.00 

DISK  JOCKEY  2D  -  MORROW 

I/O  Mapped,  controls  8",  single  or 

double  density,  serial  I/O 

DSDJ2208         A&T $375.00 

DISK  DRIVES 

80IE  -  SHUQART 

Single  sided  double  density  most  popular  8"  drive 

SHU80IR  $425.00  ea.  or  2  or  more $395.00 

SHUSA80IRM      Manual  tor  80IR  drives $10.00 

DT-8  ■  QVME 
Data  track  8  double  sided,  double  density 

QME-DT8  $625.00  ea.  or  2  or  more $600.00 

ea. 

DISK  CABINETS 

V-lOO  ■  VISTA 

Dual  8"  drive  cabinet  with  power  supply. 
Rack  or  Desk  Mount 

VISV100 $395.00 

SINGLE  8"  ■  Q.T. 
Single  8"  cabinet  with  power  supply 

QTC-DDC8 $195.00 

5"  CABINETS  -  VISTA 

VIS-9801  Single  5"  with  P.S $75.00 

VIS-9802  Dual  5"  with  P.S $95.00 

S-lOO  DISK  SUBSYSTEMS 

DISCUS  SINGLE  SIDES  MORROW 

8"  DBL  Density  drives  with  cabinet,  power  supply 
controller,  with  CP/M  2.2  and  Microsolt  Basic 

MDSF1218  Single  Drive  System $950.00 

MDSF1228  Dual  Drive  System $1598.00 

DISCUS  DOUBLE  SIDED  -  MORROW 

8"  DBL  Density/sided  drives  with  cabinet  Power 

supply  controller,  with  CP/M  2.2  and  Microsolt  Basic 

MDSF2218  Single  Drive  System $1250.00 

MDSF2228  Dual  Drive  System $2195.00 

26MB  HARD  DISK  -  MORROW 

Special  purchase,  limited  stock  ■  26MB  formatted  hard 
disk  complete  with  cabinet,  P.S.,  Controller,  CPM  2.2 

and  Microsoft  Basic 
MDS-M26S  26  MB  Subsystem  List $4495.00 

SALE 
•  $3495.00    * 

SAVE   $1,000.00 


MICROPOLIS 

Priority    1    Electronics    is    the 

worlds    largest    distributors    of 

MICROPOLIS  disk  sub  Systems 

CALL  FOR  PRICES 


h$$£9* 


PRIORITY 


S-lOO  I/O  BOARDS 

SYSTEM  SUPPORT  1  ■  QODBOUT 

Serial  port  (software  prog  baud),  4K  EPROM  or 

RAM  provision,  75  levels  of  interrupt,  real  time  clock, 

optional  math  processor 

GBT-162U  UnKil $295.00 

GBT-162A  A&T $360.00 

GBT-162C  CSC $460.00 

GBT-9512  Math  Chip $195.00 

MPX  CHANNEL  BOARD  ■  QODBOUT 
I/O  Multiplexer,  using  8085A-2  cpu  on  board 


GBT-166A 
GBT-166C 


GBT-133A 
GBT-133C 


SSMI02K 
SSMI02A 


SSMI04K 

SSMI04A 


SSMSBIK 
SSMSBIA 
SSMSBIS 


A&T $450.00 

CSC $550.00 

INTERF  ACER  I  ■  QODBOUT 
Two  Serial  I/O 

A&T $219.00 

CSC $298.00 

INTERFACES  II  ■  QODBOUT 

Three  parallel,  one  serial  I/O  board 

GBT-150A  A&T $219.00 

GBT-150C  CSC $298.00 

MULTI  I/O  -  MORROW  DESIGNS 
Three  Serial,  Two  parallel 

MDSMB3200        A&T $309.00 

SWITCHBOARD-MORROW  DESIGNS 
Two  serial  I/O,  tour  parallel  I/O, 
one  status  port,  one  strobe  port 

MDSSB2411         A&T $239.00 

1/02  •  SSM 

One  parallel  input,  one  parallel  output,  proto  work 

area 

Kit $69.00 

A&T $89.00 

1/04 -SSM 
Two  serial  I/O,  two  parallel  i/O 

Kit $210.00 

A&T $260.00 

SBI-SSM 
Music  synthesizer  board 

Kit $249.00 

A&T $310.00 

Software $  25.00 

S-lOO  VIDEO  BOARDS 

SPECTRUM  -  QODBOUT 

Color  Graphics  board  with  Parallel  I/O. 

GBT-1 44U  UnKit $299.00 

GBT-144A  A&T $349.00 

GBT-2D  Sublogic  Software $  35.00 

VB  -  3  S.S.M. 

80  x  24  or  48  character  video  display  Memory  Mapped, 
Parallel  Keyboard  port 

SSM-VB3K24       Kit  80x24 $349.00 

SSMVB3A24       A&T  80x24 $429.00 

SSM-VB3UP        Upgrade   Kit $30.00 

VB2-SSM 

I/O  Mapped  Video  Board,  with  Parallel  Keyboard  port. 
64x16 

SSMVB2K  Kit $169.00 

SSM-VB2A  A&T $229.00 

VBIC  -  SSM 

Memory  Mapped  Video  Board  64x16  character  display 
or  64x16  graphics  dislplay 

SSM-VBICK         Kit 

SSM-VBICA         A&T 

S-lOO  MOTHERBOARDS 

MOTHERBOARD  -  QODBOUT 

Active  termination,  6-12-20  slot 

GBT-153U  Unkit  6  slot $89.00 

GBT-153A  A&T  6  slot $119.00 

GBT-154U  Unkit  12  slot $129.00 

GBT-154A  A&T  12  Slot $149.00 

GBT-155U  Unkit  20  slot $174.00 

GBT-155A  A&T  20  slot $189.00 

WUNDERBUSS  -  MORROW  DESIGNS 

Active  termination,  8-12-20  slot, 

peripheral  power  outputs 

(5V@1A,  12V  @  500ma,  -  12V  ®  500ma) 

MDS0800A  A&T  8  slot $129.00 

MDS1200A  A&T  12  slot $149.00 

MDS2000A  A&T  20  slot $199.00 

S-lOO  MISC. 

CK017  ACTIVE  TERMINATOR-QODBOUT 

GBT-106U  Kit $  34 

2520  -  CCS 
Extender/terminator,  Active  and/or  passive 

CCS2520AK         Kit 

EXTENDER/LOGIC  PROBE-MULLEN 

MUL-CK004  Kit S    -'Ulii 

OBI  VECTOR  JUMP  -  SSM 
with  prototyping  area 

Kit $  65.00 

A&T $  90.00 


$169.00 
$220.00 


SSM-OB1K 
SSMOB1A 
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Terms,  U.S..-  VISA.  MC,  BAG  Check  Money  Order.  U.S.  Funds  Only.  CA  residents  add  6%  Sales  Tax.  MINIMUM  PREPAID  ORDER  S15.CO.  Include  MINIMUM  SHIPPING  &  HANDLING  ot 
S2  50  tor  the  first  3  lbs,  plus  25c  tor  each  additional  pound.  Orders  over  50  lbs.  sent  freight,  collect.  Just  In  case..,please  Include  your  phone  no.  Prices  subject  to  change  without 
notice.  We  will  do  our  best  to  maintain  prices  thru  September  1981  SOCKET  and  CONNECTOR  prices  based  on  GOLD,  not  exceeding  S7CO.OO  per  oz. 

Sales  Prices  Valid  only  11  YOU  mention  publication  and  month.  Credit  Card  orders  will  be  charged  crppjcpnate_fteiciht 


System  requirements  for  the  software  are  an 
Apple  II  or  Apple  II  Plus  computer  with  48K 
bytes  of  memory,  Apple  language  system,  a 
video  display  unit  and  a  disk  drive.  The 
addition  of  a  plotter  adds  hard  copy  capability 
to  the  system.  Price:  $95.  Apple  Computer 
Inc.,  10260  Bandley  Dr.,  Cupertino,  CA 
95014,  (408)  996-1010. 
CIRCLE  INQUIRY  NO.  348 

Word  processing  package  integrates  data 
processing  and  word  processing  capabilities 
in  a  single  system  that  fully  meets  most  of 
the  information  processing  needs  on  Rexon's 
small  business  computer  systems.  On-Word 
affords  users  of  RX15,  RX20-2,  and  RX30-2 
systems  a  simple  and  convenient  way  to 
create,  edit,  store,  and  print  business 
documents  quickly  and  accurately.  The 
package  implements  such  basic  editing 
functions  as  line  insert,  delete,  and  restore; 
page,  paragraph,  and  sentence  repositioning; 
centering  of  headings;  generation  of  leader 
dots;  right-margin  justification;  paragraph 
assembly;  decimal  alignment;  and  horizontal 
scrolling.  Price:  $2,000.  Rexon  Business 
Machines  Corp.,  5800  Uplander  Way,  Culver 
City,  CA  90230,  (213)  641-71 10. 

CIRCLE  INQUIRY  NO.  349 


Management  application  package  is  based 
on  critical  path  network  analysis  techniques 
that  have  previously  been  available  only  on 
large  minicomputer  systems.  These  same 
techniques  are  now  available  for  smaller 
projects  commonly  encountered  in  business, 
government,  engineering  and  construction 
projects.  Unlike  earlier  PERT/CPM  programs 
for  large  mainframe  computers,  Milestone  is 
interactive  —  it  immediately  displays  the 
results  of  a  scheduling  change  on  the  terminal 
screen.  It  is  available  for  microcomputers 
such  as  Apple,  TRS-80,  and  many  S-100 
systems  using  CP/M  86,  CP/M,  or  UCSD 
Pascal  operating  systems.  It  requires  an  80 
by  24  screen  and  56K  of  RAM.  Price:  $295. 
Organic  Software,  1492  Windsor  Way, 
Livermore,  CA  94550,  (415)  455-4034. 

CIRCLE  INQUIRY  NO.  352 


Statistical  analysis  system  for  the  Apple  II 
performs  the  data  manipulation  and  statistical 
analyses  most  needed  in  academic  and 
marketing  research.  The  program  builds  self- 
descriptive  data  files  on  the  disk,  then  recalls 
variables  by  a  "virtual  memory"  process  as 
they  are  referenced  by  the  user.  Up  to 
1 1 ,000  data  points  may  reside  in  memory  at 
once,  allowing  a  maximum  of  over  4,000 
cases  in  analysis.  Sub-setting,  transformation, 
missing  data  and  case  weight  are  supported. 
Statistics  include:  mean,  variance,  distribu- 
tions, histograms,  two-way  tables  (with  Chi- 
square),  Pearson  and  rank  correlation,  pair 
and  standard  t-tests,  Anova,  and  multiple 
linear  regression.  Aida  uses  provisional  means 
algorithms  for  accuracy  of  variances  and 
cross-products,  and  computes  significance 
levels.  Data  may  be  input  from  text  files,  or 
through  an  enter  and  verify  routine.  It  requires 
48K  with  Applesoft,  and  at  least  one  Disk  II; 
works  with  Corvus.  Price:  $235.  Action- 
Research  Northwest,  1 1442  Marine  View  Dr., 
S.W.,  Seattle,  WA  98146,  (206)  244-9360. 

CIRCLE  INQUIRY  NO.  353 

Personal  finance  program  is  designed  to 
help  the  user  plan  and  analyze  a  budget.  The 
system's  power  also  gives  the  user  the  ability 
to  perform  complex  expense  analyses  or 
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forecast  trends.  Most  common  financial 
tasks,  such  as  checkbook  balancing,  check 
lookup  and  simple  budgeting  are  standard 
with  the  system.  The  database  orientation  of 
the  system  allows  the  user  to  perform 
operations  on  financial  information  without 
having  to  re-enter  the  data  each  time  a  new 
operation  is  called  for.  The  information  is 
stored  on  a  diskette  and  is  readily  accessible. 
The  system  requires  the  use  of  an  Atari  800 
with  32K  of  RAM  and  the  Atari  810  disk  drive. 
Price:  $74.95.  Atari  Inc.,  1265  Borregas 
Ave.,  P.O.  Box  427,  Sunnyvale,  CA  94086. 

CIRCLE  INQUIRY  NO.  354 

Legal  time  accounting  package  manages 
the  business  side  of  a  law  firm.  LTA  keeps 
track  of  client  files,  matter  files  and 
associated  log  entries,  which  represent 
services  performed  for  individual  matters.  It 
automatically  posts  log  entries  to  the 
appropriate  matter  and  prints  individualized 
statements  according  to  nine  criteria.  The 
package  handles  about  500  active  clients, 
1 ,500  matters  and  2,500  open  log  entries.  It 
was  designed  for  firms  with  up  to  ten  lawyers. 
It  runs  on  the  Commodore  model  8032 
microcomputer  with  a  Commodore  model 
8050  dual  floppy  disk  drive  and  will  support 
the  Commodore  model  4022  dot-matrix 
printer  or  a  properly  interfaced  letter  quality 
printer.  Price:  $595.  Commodore  Business 
Machines,  Inc.,  681  Moore  Rd.,  King  of 
Prussia,  PA  19046,  (215)  337-7100. 

CIRCLE  INQUIRY  NO.  355 

Scoring  system  for  bowling  league  secre- 
taries runs  on  a  32K  Pet  with  disk  and  printer 
and  will  handle  scratch  and  handicap  bowling 
leagues  with  up  to  24  teams.  A  smaller 
version  which  will  handle  12  teams  in  a  16K 
Pet  using  cassette  data  storage  is  also 
available.  Entry  of  weekly  scores  results  in  a 
scored  and  handicapped  printed  summary. 
Features  include  disk  records,  accuracy, 
and  extensive  editing.  Provisions  are  included 
for  forfeits,  blinds,  partial  absences,  snapout 
errors,  postponements,  team  ties,  individual 
ties,  subs,  name  changes,  drops,  ineligibles, 
messages,  display  of  secretary's  lane,  and 
lane  assignment  anywhere  in  a  98-lane  house. 
Handicapping  is  selectable  and  accurate  at 
21  games  whenever  reached,  and  printed 
output  will  be  correct  on  any  printer  that  will 
give  an  ASCII  program  listing.  Designed  for 
the  non-computer-oriented  secretary,  the 
program  handles  handicap,  scratch,  mixed, 
men's  and  women's  leagues  per  ABC  rules. 
Price:  $40.  Harry  H.  Briley,  P.O.  Box  2913, 
Livermore,  CA  94550. 

CIRCLE  INQUIRY  NO.  356 

Inventory  purchasing  module  that  was 
added  to  the  Apple  Accounting  Plus  II 
package  supports  1 ,000  inventory  items  per 
volume.  Details  include  part  number  descrip- 
tion, unit  of  measure,  product  group,  unit 
cost,  unit  price,  stock  value  of  each  part  and 
total  stock  value  for  all  parts.  Reports 
available  are  master  parts  listing,  stock 
status  report,  stock  status  detail,  inventory 
analysis,  transaction  register,  transaction 
summary,  order  recommendations,  on  order 
report,  surplus  on  order  report,  and  out  of 
stock  report.  Modules  are  fully  integrated 
requiring  data  to  be  only  entered  once.  The 
system  provides  hard  disk  implementation 
allowing  for  a  maximum  of  10,000  records 
per  data  file.  Systems  Plus,  3975  E.  Bay- 
shore,  Palo  Alto,  CA  94303,  (415)  969-7047. 

CIRCLE  INQUIRY  NO.  357 


Financial  reporting  package,  T/Maker  II, 
was  designed  especially  for  use  in  professional 
offices  and  small  businesses.  It  combines 
advanced  numerical  data  processing  features 
with  word  processing  controls.  It  can  be 
used  on  CP/M-equipped  microcomputers.  In 
addition,    the   package   contains  automatic 
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functions,  such  as  transcendentals  and 
logarithms,  for  scientific  applications.  The 
complete  software  package  includes  the 
disk,  an  instructional  manual  (with  tutorial) 
and  a  quick  reference  card.  Lifeboat  Assoc, 
1651  Third  Ave.,  New  York,  NY  10028, 
(212)  860-0300. 

CIRCLE  INQUIRY  NO.  358 

Office  appointment  package  maintains  a 
record  of  appointments  for  up  to  27  people 
in  nine  groups  of  three,  for  an  unlimited  time 
in  the  future.  Datebook  is  designed  for  any 
situation  where  time/management  is  critical 
to  office  efficiency.  The  operator  works 
from  a  main  option  menu  that  appears  at  the 
bottom  of  a  display  of  the  day's  appointments. 
Menu  items  include:  appointment,  scheduling, 
cancelling,  modifying,  and  rescheduling; 
scheduling  a  conference;  searching  for  all 
appointments  fora  specified  person;  scanning 
for  openings  that  satisfy  a  set  of  arbitrary 
constraints;  inspecting  appointments  for 
days  in  the  future;  and  printing  a  day's 
appointments.  The  program  was  written  in 
Pascal  and  is  available  to  run  on  CP/M  and 
the  new  CP/M  86,  as  well  as  UCSD  Pascal 
systems.  Price:  $295.  Organic  Software, 
1492  Windsor  Way,  Livermore,  CA  94550, 
(415)  455-4034. 

CIRCLE  INQUIRY  NO.  360 

Word  processing  package  features  simul- 
taneous printing  and  editing  to  increase  office 
productivity.  WordStar  is  able  to  align  numeric 
information  in  columns.  This  decimal  tab 
feature  automatically  lines  up  the  decimal 
point  whenever  requested.  It  uses  on-screen 
menus  to  show  commands  available.  Six 
different  menus  are  available  to  explain  such 
things  as  document  formatting  or  print 
commands.  The  built-in  video  monitor  of  the 
Z-89  will  display  as  many  as  21  lines  of  text. 
Other  features  include:  boldface,  double 
strike,  strikeout,  subscript,  superscript, 
overprint  and  accent  entry.  The  word 
processor  runs  under  the  CP/M  operating 
system  and  on  a  Z-89  or  H-89  with  48K 
bytes  of  RAM  but  the  simultaneous  printing 
and  editing  feature  requires  64K.  Price: 
$395.  Zenith  Data  Systems,  1000  Milwaukee 
Ave.,  Glenview,  IL  60025,  (312)  391-8181. 

CIRCLE  INQUIRY  NO.  361 

Plug-in  card  enables  users  of  Apple  II  and 
Apple  II  Plus  personal  computers  to  run  turn- 
key programs  written  in  any  Apple-supported 
language,  including  Pascal,  Fortran  and  Pilot. 
The  Language  Card  provides  an  additional 
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16K  bytes  of  general-purpose  RAM,  increas- 
ing the  size  of  the  Apple  II  internal  memory 
from  48K  to  64K  bytes.  Price:  $195.  Apple 
Computer  Inc.,  10260  Bandley  Dr.,  Cuper- 
tino, CA  95014,  (408)  996-1010. 

CIRCLE  INQUIRY  NO.  362 

Foreign  language  word  processor  for  the 

Apple  II  puts  Hebrew  characters  on  the 
screen  from  right  to  left  (and  numbers  left  to 
right  in  their  natural  order)  and  allows  full 
cursor  movement  and  character  editing.  Text 
can  be  printed,  saved  to  disk,  and  recalled 
for  further  editing.  It  is  particularly  useful  for 
labeling  any  Apple  hi-res  page  such  as 
charts,  maps,  and  pictures.  Hebrew  II  can 
produce  graph  labels,  press-on  labels, 
memos,  posters  and  practice  in  learning 
Hebrew.  For  Apple  II  with  Applesoft  in  ROM 
or  language  system,  one  disk  drive  and  48K 
of  memory.  Price:  $60.  Aurora  Systems,  Inc., 
2040  E.  Washington  Ave.,  Madison,  Wl 
53704,  (608)  249-5875. 

CIRCLE  INQUIRY  NO.  363 


EDUCATION/GAMES 

Library  of  disks  is  used  on  the  Apple  II, 
each  available  in  3.2  or  3.3  DOS.  The 
advantage  of  this  software  is  that  each  menu 
driven  disk  includes  a  series  of  programs 
designed  to  aid  the  teacher  in  the  creation 
and  implementation  of  lessons.  They  may  be 
altered,  modified,  stored  or  deleted,  without 
programming  skills.  The  disks  are  offered  in 
a  variety  of  subjects  such  as  computer 
programming,  spelling,  history,  biology, 
chemistry  and  astronomy.  The  procedure  for 
designing  a  lesson  involves  answering  ques- 
tions set  forth  by  the  computer.  The  Teacher 
Create  series  encompasses  three  formats, 
question  and  answer,  sentence  structure 
and  spelling,  and  testing.  Price  for  each  disk 
ranges  from  $24-$32.  Educational  Course- 
ware, 3  Nappa  Ln.,  Westport,  CT  06880. 

CIRCLE  INQUIRY  NO.  364 

Learning  program  is  designed  for  children 
in  kindergarten  through  third  grade.  Spelling 
Bee  has  three  objectives:  1)  develop  com- 
puter literacy,  allowing  very  young  children 
to  interact  comfortably  with  the  computer; 
2)  establish  new  vocabulary  by  linking  the 
abstract  verbal  symbol  (word)  to  the  con- 
crete (picture);  3)  build  basic  spelling  skills 
while  identifying  specific  groupings.  The 
program's  high  resolution  graphics  and 
musical  sound  effects  capture  a  child's 
interest.  A  system  generator  allows  the 
parent  or  teacher  to  tailor  the  system  to  an 
individual  child's  needs.  The  system 
requires  Applesoft,  48K,  and  DOS  3.3. 
Price:  $29.95.  Edu-Ware  Services,  Inc., 
22222  Sherman  Way,  Suite  203,  Canoga 
Park,  CA  91303,  (213)  346-6783. 

CIRCLE  INQUIRY  NO.  365 

Learning  system  is  a  software  product  for 
the  generation  of  computer  aided  instruction 
courses  on  microcomputers.  With  the  Eureka 
learning  system,  teachers  may  develop  CAI 
courses  of  their  own  design,  without  any 
knowledge  of  programming.  The  menu-driven 
text  writer  program  displays  all  options 
available  to  the  teacher  at  each  step  in  the 
development  process.  The  text  that  is 
developed  by  the  teacher  is  then  presented 
to  the  students  through  the  use  of  the 
Educator  program,  which  is  the  system's 
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other  main  component.  The  system  provides 
special  symbols  and  graphic  presentation  as 
well  as  text.  A  guide  shows  teachers  how  to 
use  the  system  and  develop  three  courses. 
Eiconics,  Inc.,  200  Cruz  Alta,  Taos,  NM 
87571,  (505)  758-1696. 

CIRCLE  INQUIRY  NO.  366 

Classroom  record-keeping  program  for 

the  1 6K  TRS-80  model  I  or  model  II  computer 
does  not  require  programming  or  complicated 
computer  background.  Teachers  type  the 
class  list  into  the  Classfile  program  and  follow 
the  directions  and  the  grade  and  student 
names  are  stored  on  cassette.  These  can 
later  be  changed  or  updated.  This  process  is 
accelerated  by  a  high  speed  data  saving 
routine.  Each  Classfile  can  contain  up  to 
35  students,  each  with  25  grades.  It  allows 
the  teacher  flexibility  to  weigh  grades  in 
averaging,  enter  new  grades,  change  old 
grades,  add  extra  credit,  or  add  students  to 
the  class  roster.  The  program  allows  the 
teacher  to  display  on  the  screen  or  if  a 
printer  is  available  print  the  following 
information:  a  list  of  all  students  in  a  class 
and  their  grades,  a  list  of  all  students  whose 
grade  falls  below  some  cut-off  point,  a  list  of 
all  students  and  averages  in  rank  order  by 
average.  It  will  also  display  the  class  average 
and  may  also  list  the  average  of  any  one 
student  by  name.  Price:  $19.95.  TYC  Soft- 
ware, 40  Stuyvesant  Manor,  Geneseo,  NY 
14454,  (716)  243-3005. 

CIRCLE  INQUIRY  NO.  367 

Improved  reading  skills  are  possible  with 
Compu-Read  3.0  in  Atari  Basic.  It  contains  a 
series  of  instructional  modules  which  build 
learner's  skills  by  strengthening  the  per- 
ceptual processes  essential  to  competent 
reading.  Both  the  Atari  and  Apple  systems 
require  48K  and  disk  drive.  The  system  is 
available  on  Atari  cassette.  Price:  $29.95. 
Edu-Ware  Services,  Inc.,  22222  Sherman 
Way,  Suite  203,  Canoga  Park,  CA  91303, 
(213)  346-6783. 

CIRCLE  INQUIRY  NO.  368 


Sneakers  are  little  guys  who  appear  to  be 
friendly  but  will  quickly  stomp  you  out  if  you 
do  not  get  them  first.  After  the  sneakers 
come  wave  after  wave  of  Cyclops,  Saucers, 
Fangs,  H-Wings,  Meteors,  Scrambles  and 
Scrubs.  Sneakers  was  written  entirely  in 
assembly  language,  will  operate  on  a  48K 
Apple  II  or  II  +  with  disk  drive,  and  is  playable 
with  keyboard  or  paddle.  Price:  $29.95.  Sirius 
Software,  Inc.,  2011  Arden  Way  #225A, 
Sacramento,  CA  95825,  (916)  920-1939. 

CIRCLE  INQUIRY  NO.  369 

Color  Invaders  for  the  Radio  Shack  Color 
Computer  has  you  at  the  controls  of  the 
Space  Tank,  firing  at  stellar  ships  and 
invading  critters.  Invading  ships  burst  in  air 
with  explosive  noise.  Alien  critters  march 
across  the  screen,  dropping  bombs  and 
screaming  as  life  is  zapped  from  their  fried 
little  bodies.  Each  of  the  8  levels  of  play 
present  additional  complications,  keeping  the 
beginner  going  and  the  experts  challenged. 
Price:  $19.95.  Computerware,  Box  668, 
1472  Encinitas  Blvd.,  Encinitas,  CA  92024, 
(714)  436-3512. 

CIRCLE  INQUIRY  NO.  370 

Fantasy  role-playing  system,  the  Sword- 
Thrust,  for  the  Apple  II  lets  you  begin  as  a 
naive  novice.  If  you  can  survive  "The  King's 


Testing  Ground"  you  may  attempt  "The 
Vampyre  Caves,"  "Kidnapper's  Cove,"  or 
other  quests  yet  to  come.  The  experience 
and  treasure  you  gather  in  one  adventure  will 
help  you  in  the  next.  Your  will  be  living  under 
a  complete  and  consistent  system  of  combat 
and  sorcery.  CE  Software,  801  73rd  St.,  Des 
Moines,  IA  50312,  (515)  224-1995. 

CIRCLE  INQUIRY  NO.  371 

Arcade  game  lets  you  drive  your  car  through 
a  maze  avoiding  the  computer  foe  out  to  get 
you.  The  better  you  get,  the  faster  the 
action...  And  when  you're  ready,  challenge 
two  cars  at  the  same  time.  There  are  12 
game  options  for  up  to  4  players  in  this  real- 
time game  of  skill  and  reflex.  It  requires  16K 
and  joysticks.  Price:  $22.95  (disk  or  cassette) 
plus  $3  for  postage  and  handling.  Synapse 
Software,  820  Coventry  Rd.,  Kensington, 
CA  94707. 

CIRCLE  INQUIRY  NO.  372 

Psychotherapist  program  analyzes  each 
statement  as  you  type  it  in  and  then  responds 
with  its  own  comment  or  question.  Response 
time  is  virtually  instantaneous  and  the  remarks 
are  often  startlingly  appropriate.  Eliza  runs 
on  any  CP/M  based  microcomputer  system 
with  at  least  40K  of  RAM.  Supplied  as  a  34K 
.COM  (machine  language)  file  on  a  standard 
8-in.  diskette,  the  program  is  being  offered  for 
a  limited  time  at  $25.  Artificial  Intelligence 
Research  Group,  921  N.  La  Jolla  Ave.,  Los 
Angeles,  CA  90046,  (213)  656-7368. 

CIRCLE  INQUIRY  NO.  373 

Overland  adventure,  the  Dragon's  Eye,  has 
animated  graphics.  The  player  has  21  game 
days  to  find  the  Dragon's  Eye,  a  magical 
jewel  hidden  in  one  of  seven  provinces.  In 
another  game,  the  player  assumes  the  role 
of  the  monster  in  more  than  100  possible 
scenarios.  As  any  of  the  six  man-eating 
beasts,  the  player  must  satisfy  his  enormous 
appetite  by  eating  his  opponents.  Automated 
Simulations  Inc.,  P.O.  Box  4247,  Mountain 
View,  CA  94040. 

CIRCLE  INQUIRY  NO.  374 


Strange  creatures  are  appearing  and  some 
have  been  reported  stealing  people  from  the 
surface  of  the  Earth.  As  a  fighter  pilot  you 
must  defend  the  planet  by  destroying  these 
creatures  and  saving  the  people  who  are 
being  carried  away.  But  do  not  run  into  these 
creatures  or  let  their  "Smart  Eggs"  hit  you 
or  you  will  explode.  Gorgon  is  written  fully  in 
assembly  language  and  features  pause, 
restart,  and  sound  control  keys,  as  well  as 
some  of  the  fastest  color  graphic  routines 
ever  programmed.  It  requires  an  Apple  II  or 
II  +  with  disk  drive  and  48K,  and  it  uses  either 
a  13  or  16  sector  controller.  Price:  $39.95. 
Sirius  Software,  Inc.,  201 1  Arden  Way  #225A, 
Sacramento,  CA  95825,  (916)  920-1939. 

CIRCLE  INQUIRY  NO.  375 

Critical  decision-making  game,  Empire  of 
the  Overmind,  allows  one  to  satisfy  a  lifelong 
dream. ..that  of  being  a  hero.  Each  game 
contains  a  poem.  The  Rhyme  of  Overmind, 
which  tells  the  story  of  Alcazar's  downfall.  It 
must  be  read  carefully  because  it  contains 
many  useful  clues.  After  that  you're  on  your 
own  to  finish  the  story.  As  the  hero  you  make 
the  critical  decisions.  The  computer  provides 
friends  in  surprising  places.  With  their  help, 
strategy  and  a  little  luck,  one  can  solve  the 
puzzle  and  defeat  the  Overmind.  It  runs  on 
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Orange  micro 


Cl^  ffllCrO  "THE  COMPUTER  PRINTER 

yc   niKru  SPECIALISTS" 

UP  TO  25%  DISCOUNTS!  —  same  day  shipment: 


£3)  CENTRONICS  739  (S«v) 

vziy  With  Graphics  and 

Word  Processing  Print  Quality 

•  18  x  9  dot  matrix;  suitable  for  word 
processing  •  Underlining  •  proportional 
,  spacing  •  right  margin  justification  •  serif 
typeface  •  80/100  CPS  •  9'/2"  Pin 
Feed/Friction  feed  •  Reverse  Platen  • 
80/132  columns  •  Top  of  form 

CENTRONICS  739-1  (Parallel) (List  $995)     $  Call 

CENTRONICS  739-3  (Serial) (List  $1045)     $  Call 

GRAPPLER™Apple  graphics  interface $165 


ANADEX 


Dot  Graphics,  Wide  Carriage 


•  1 1  x  9  dot  matrix;  lower  case  descen- 
ders •  Dot  resolution  graphics  •  Bi- 
directional, logic  seeking  •  Up  to  200 
CPS  •  RS  232  Serial  &  Parallel  •  Forms 
control  •  X-ON/X-OFF  •  Up  to  6  part 
copy. 


ANADEX  9501 (List  $1650)  $1350 

GRAPPLER™  Apple  graphics  Interface $165 

VISTA  —  C.  ITOH  STARWRITER 


Daisy  Wheel  Letter  Quality 

•  25  CPS  (Optional  45  CPS)  •  Typewriter 
quality  •  Centronics  parallel  •  RS  232 
Serial  (Optional)  •  Proportional  spacing  • 
Bidirectional  •  Programmable  VFU  •  Self 
test  •  Diablo  compatible  •  Friction  feed 
(Optional  tractors)  •  136  printable  columns 

•  Manufactured  by  C.  ITOH. 


VISTA  V300(C.  ITOH)  STARWRITER  (List  $1895)  $  Call 


IDS  PAPER  TIGERS 

Dot  Resolution  Graphics,  quality  print,  speed 

•  7  wire  printhead  (445);  9  wire  printhead 
■I          (460)  with  lower  case  descenders  •  Over 

150  CPS  •  bi-directional,  logic  seeking 
(460)  •  8  character  sizes;  80-132  columns 

•  Adjustable  tractors  •  High-resolution  dot 
graphics  •  Proportional  spacing  &  text 
justification  (460). 

IDS  460G  9  wire  printhead,  graphics (List  $1394)         $1150 

IDS  560G  9  wire,  wide  carriage,  graphics (List  $1794)         $1400 

J3RAPPLER™Apple  graphics  interface $165 

CALL  FOR  INFORMATION  &  CATALOG 

(800)  854-8275 
CA,AK,  HI  (714)  630-3322 

RETAIL  PRINTER  STORE 

Store#1  3150E.  La  Palma,  #l,  Anaheim,  CA  (714)630-3622 
Store  #2  13604  Ventura  Bl.,  Sherman  Oaks,  CA  (213)501-3486 
Store  #3  COMING  SOON?? 

Store  Hours;  M-F  10-6  Sat.  10-4 


EPSON  MX80/MX70 


Low-Priced 
Professional  Print  Quality 
•  9  x  9  dot  matrix  •  Lower  case  descenders 
^-  •  80  CPS  •  Bidirectional,  Logic  seeking  • 
40, 66, 80, 132  columns  per  line  •  64  special 
graphic  characters:  TRS-80  Compatible  • 
Forms  handling  •  Multi-pass  printing  •  Ad- 
justable tractors 

We  also  carry  a  full  line 
of  Epson  Accessories. 

EPSON  MX80 (List$645)     $Call 

EPSON  MX  70  Dot  graphics,  5x7  matrix (List  $450)     $Call 

EPSON  MX100  wide  carriage (List  $995)     $Call 

GRAPPLER™  Apple  Graphics  Interface $165 

MX80/70  FRICTION  FEED  KIT 

User  installable  kit  for  single  sheets. 

Easy  30  minute  installation $    ? 

ANACOM 

Low  Cost,  High  Speed,  Wide  Carriage 

•  9  x  9  dot  matrix  •  Lower  case  descenders  •  Wide  carriage 
Adjustable  tractors  to  16"  •  150  CPS,  Bidirectional,  Logic  Seeking 

ANACOM  150 (List  $1350)  $1075 

■■■■■■^■i^H 

NEC  SPINWRITER 

High  Speed  Letter  Quality 

•  55  CPS  •  Typewriter  quality  •   Bidirectional  •   Plotting  •  pro- 
portional spacing. 

5510-5  RO,  Serial,  w/tractors (List  $2995)  $2675 

5530-5  RO,  Parallel,  w/tractors (List  $2970)  $2650 

TELEVIDEO  CRT'S 

AT  DISCOUNT  PRICES! 

TVI910  *v 

TVI912C  I  Please  Call  Toll  Free 

-n/i  oonr  ^  Prices  are  too  low  to 

T\/\llr\  J  advertise 

QUANTITY  PRICING  AVAILABLE  IVIMOU         J  

CRT'S 
ADDS  VIEWPOINT  (List  $698)     $600 

PRINTERS 

MALIBU  165  wide  carriage,  graphics,  letter  quality  ..  (List  $2495)  $1975 
QUME  5/45  typewriter  quality (List  $2905)  $  2559 

INTERFACE  EQUIPMENT 

EPSON  ACCESSORIES $  Call 

ORANGE  INTERFACE  for  Apple  II 

parallel  interface  board  &  cable $   110 1 

MICROTRONICS  Atari  parallel  interface $     69  I 

TRS-80  CABLES  to  keyboard  or  Exp.  interface    *  Call 

NOVATION  D-CAT  direct  connect  modem $  Call 


W^ 


fjOronge  micro 


inc. 


CIRCLE  INQUIRY  NO.  107 

31 50  E.  La  Palma,  Suite  G,  Anaheim,  CA  92806  ■"■» 

, -^ 

Phone  order  WELCOME;  same  day  shipment.  Free  use  of  VISA  &  MASTER- 
CARD. COD'S  accepted.  Manufacturer's  warranty  included  on  all  equipment. 
Prices  subject  to  revision. 


At  Orange  Micro,  we  try  to  fit  the  right  printer  to  your  application. 
Call  our  printer  specialists  for  free  consultation. 


-LJ. 


tcippkz  computer 

Sales  and  Service 


HOW  TO  GROW  AN  APPLE 

The  Apple  you  own  today  can  grow  to  fit 
your  needs  tomorrow.  We  will  personally  help 
you  pick  your  system  from  Apple's  growing 
family.  There's  always  room  for  expansion. 

Apple  II  plus  48K  computer,  disk  drive  with 
controller  (DOS  3.3),  Microsoft  16K  RAM 
card  and  Amoek  100  12"  B&W  video 
monitor. 

Reg.  Price $2549.00 

Sale  Price $1999.00 

•  All  systems  tested  prior  to  shipping 
•  90  days  parts  &  labor  warranty 
•  A-VIDD  D.O.S.  tutorial  included 


Apple  Hardware 

Reg. 

Sale 

Apple  Disk  Drive  w/Cont  3.3 

645.00 

540.00 

Apple  Disk  Drive 

525.00 

475.00 

Apple  Pascal  System 

495.00 

382.00 

Apple  Silentype  Printer 

395.00 

350.00 

A.L.S.  Smarterm  80 

Col.  Board 

360.00 

313.00 

Microsoft  Z-80  Card 

399.00 

325.00 

Microsoft  16K  RAM  Card 

199.00 

160.00 

Apple  Software 

Microfocus  CIS  Cobol1 

950.00 

795.00 

Wordstar-rM  Processor' 

375.00 

270.00 

VTS/80  Processor1 

295.00 

250.00 

SpellguardyM 

295.00 

250.00 

Desktop  Plan  II 

199.95 

165.00 

DB  Master 

229.00 

190.00 

1.  Requires  Microsoft  Z-80  card,  16K  RAM 
card  and  80  column  board. 

2.  Use  with  either  Wordstar  or  VTS/80. 


New  Orange  County  Showroom 
4930  Campus  Drive 
Newport  Beach,  CA 

(714)851-1295 
Mon-Fri  8:30-5:30 


A-VIDD 

electronics  co. 


Immediate  Delivery.  Phone  and  Mail  orders 
accepted.  Please  call  or  write  for  shipping 
rates.  We  ship  world  wide  (F.O.B.  Long 
Beach).  Prices  subject  to  change  without 
notice.  All  software  sales  final. 

2210  Bellflower 

Boulevard 
Long  Beach,  CA 

90815 
(213)598-0444 
(714)821-0870 
Three  blocks  South  of  the  San  Diego 
Freeway  in  the  Los  Altos  Center. 

Mon-Thurs  8:30  AM-5:30  PM 

Hours:     Fri  8:30  AM-9:00  PM 

Saturday  10:00  AM-5:30  PM 

Order  Toll  Free 

Number  Outside 

California 
(800)  421-7542 


Source  I. D.  TCW547 


VISA1 


CIRCLE  INQUIRY  NO.  95 


TRS-80  II,  Apple  II  and  Atari  800.  Price:  $30. 
The  Avalon  Hill  Game  Co.,  451 7  Harford  Rd., 
Baltimore,  MD  21214,  (301)  254-5300. 

CIRCLE  INQUIRY  NO.  376 

Invasion  game  is  the  first  1K  game  of  its 
type  for  the  Sinclair  ZX80  personal  computer. 
Super  ZX80  Invasion  features  continuous 
moving  graphics  in  the  1K  version.  The 
game  engages  the  player  in  battle  against 
space  invaders  attacking  in  battle  formation. 
The  player  defends  the  ship  by  maneuvering 
left  and  right  and  firing  lasers  at  the  invaders. 
A  hit  by  the  invaders  decreases  the  number 
of  lasers  the  player's  ship  has  available.  If 
the  ship  is  destroyed  by  the  invaders,  the 
game  will  automatically  reset  and  the  battle 
begins  again.  Price:  $14.95  plus  $1.50 
shipping.  Softsync,  Inc.,  P.O.  Box  480, 
Murray  Hill  Station,  New  York,  NY  10156. 

CIRCLE  INQUIRY  NO.  377 

Competitive  game,  RobotWar,  incorporates 
the  logic  of  systematic  computer  program- 
ming into  the  fundamental  strategy  of  the 
game.  The  RobotWar  player  writes  a  special 
Battle  Language  program  which  gives  his  or 
her  robot  its  individual  personality.  This 
language  controls  such  things  as  the  robot's 
radar,  laser  cannon,  speed  and  position.  On 
the  Robot  Test  Bench,  the  player  has  a 
cybernetic  window  into  the  robot's  mind  to 
check  that  the  program  is  performing  as 
planned.  The  game  requires  an  Apple  II  or  II 
plus  computer  with  48K,  Applesoft  ROM  and 
disk  drive  running  3.2  or  3.3  DOS.  Complete 
documentation  and  RobotWar  Club  member- 
ship application  are  included.  Price:  $39.95. 
Muse  Software,  330  N.  Charles  St.,  Balti- 
more, MD  21201. 

CIRCLE  INQUIRY  NO.  378 

Hero  game  for  the  Atari  800  allows  the 
player  to  experience  life  in  a  world  of  ancient 
legends,  fearsome  monsters,  and  spectacular 
treasures,  as  he  becomes  a  hero  in  search 
of  fame  and  fortune.  With  Temple  of  Apshai 
he  can  take  the  part  of  more  than  fifteen 
million  characters  the  computer  can 
generate,  or  alternatively,  a  veteran  of 
previous  adventures.  If  the  player  wishes,  the 
same  character  can  return  to  the  dungeon 
again  and  again,  growing  in  power  and 
experience,  as  long  as  he  continues  to 
survive.  The  display  keeps  the  player  up  to 
date  on  the  outcome  of  his  encounters  with 
the  30  types  of  monsters  that  roam  freely 
through  more  than  200  rooms  on  four  levels 
of  ruins.  The  game  includes  a  fully  illustrated 
48-page  book.  Price:  $39.95.  Automated 
Simulations,  Inc.,  P.O.  Box  4247,  Mountain 
View,  CA  94040. 

CIRCLE  INQUIRY  NO.  379 


SYSTEMS 

Operating   system   modification   to   the 

TRS-80  model  II  allows  fully  transparent  use 
of  rigid  disk  drives,  such  as  the  Corvus 
Winchester  drive  and  Cameo  cartridge  drive. 
Up  to  98  volumes,  or  logical  drives,  may  be 
used,  although  it  is  possible  to  treat  the  hard 
disk  as  a  single  volume  or  drive.  Cordos  has 
facilities  for  password  protection  for  the  full 
drive,  as  well  as  a  volume  level  password 
protection.  Basic  programs  will  generally  run 
with  no  modification,  allowing  the  user  the 
advantage  of  the  speed  and  reliability  of  a 
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rigid  disk  drive,  without  the  disadvantages  of 
rewriting  existing  application  programs. 
American  Business  Computers,  118  S.  Mill 
St.,  Pryor,  OK  74361,  (918)  825-4844. 

CIRCLE  INQUIRY  NO.  380 

Multi-user  operating  system,  MP/M-86,  is 
based  on  the  CP/M  and  MP/M  operating 
systems  for  8-bit  microcomputers.  Full 
compatibility  is  maintained  with  the  CP/M-86 
single-user  operating  system.  MP/M-86  will 
support  networking  capabilities  through 
CP/NET.  The  system's  shared  code  facility 
allows  multiple  users  to  execute  programs 
with  only  one  copy  of  the  object  code 
resident  in  main  memory.  Other  features 
include  file  and  record  lock-out,  standard  I/O, 
and  internal  queue  mechanisms  that  support 
mutual  exclusion,  pipes,  synchronization  and 
communication  between  multiple  tasks. 
Digital  Research,  801  Lighthouse  Ave., 
Pacific  Grove,  CA  93950,  (408)  649-3896. 

CIRCLE  INQUIRY  NO.  382 

Word  processing  and  database  manage- 
ment in  one  program  called  Magic  Type- 
writer version  2.2,  is  an  all-purpose  tool  that 
eliminates  the  need  for  separate  programs 
for  separate  tasks.  As  a  word  processor, 
almost  all  commands  are  one  word  or 
mnemonics.  Features  include:  moving  blocks 
of  text,  selectively  loading  or  deleting,  finding 
material  from  disk  files  without  disturbing  the 
file  in  memory,  and  swapping  character 
strings  in  one  line,  a  block  of  lines,  or 
throughout  the  entire  text  with  a  single 
command.  A  sophisticated  line  editor  for 
inserting  or  deleting  characters  is  also 
included.  As  a  database  management  system, 
the  program  allows  the  user  to  customize 
the  system  to  his  own  needs  by  the  rapid 
sort  and  can  scan  either  an  entire  record  or 
specific  fields  within  a  record.  The  system 
uses  1 1 K  of  Z80  code.  It  is  available  for  both 
CP/M  and  North  Star  DOS.  Price:  $175. 
California  Digital  Engineering,  P.O.  Box  526, 
Hollywood,  CA  90028. 

CIRCLE  INQUIRY  NO.  383 

Software  for  Atari  800,  Access  Plus,  uses 
Basic  A+  and  OS/A+  as  the  premier 
products  to  promote  total  access  through 
the  computer.  Basic  A  +  maintains  compat- 
ibility with  Atari  Basic  while  adding  simple 
but  powerful  access  to  the  system  of  Player/ 
Missle  Graphics.  Features  of  Basic  A  + 
include:  print  using,  record  I/O,  and  binary 
I/O:  structured  programming  through  IF.. 
ELSE..ENDINF  and  WHILE. .ENDWHILE; 
improved  string  handling;  and  much  more. 
OS/A  +  ,  a  system  command  processor,  al- 
lows both  batch  and  interactive  commands 
along  with  a  selection  of  disk  file  utilities.  Op- 
timized Systems  Software,  1 0379  Landsdale 
Ave.,  Cupertino,  CA  95014,  (408)  446-3099. 

CIRCLE  INQUIRY  NO.  384 


Overlay  linking  loader,  Lynx,  is  for  Micro- 
soft's Fortran,  Cobol  and  Macro-80.  It  is  a 
friendly  overlay  linker  because  it  features 
simple  commands  and  a  complete  HELP 
function  and  will  also  work  with  other 
language  translators  to  produce  Microsoft 
compatible  relocatable  files  such  as  the  Basic 
Compiler.  It  allows  the  construction  of 
programs  that  use  all  available  memory.  As  a 
result,  programs  that  have  reached  the 
maximum  size  allowed  by  Microsoft's  L80 
linker  can  be  increased  in  size  a  minimum  of 
9K   using   the   loader  without   overlays.    It 
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CALL  US  TODAY  FOR 
SPECIAL  SYSTEM 
PACKAGE  PRICES .. . 

Now  is  the  time  to  buy  a  complete 
system  of  your  choice. . . 

•  CROMEMCO  SYSTEM     2 

•  DYNABYTE 

•  NORTHSTAR 

•  SUPERBRAIN 

Complete  with  printer  and  software. 
READY  TO  USE!!! 

Participate  in  our  expansion  sale. 

MiniMicroMart  is  moving  to  larger  quarters  to  serve 
you  with  a  larger  staff  and  with  the  largest 
inventory  of  systems  and  peripherals. 


MiniMicroMart,  Inc. 

943  W.  Genesee  St. 

Syracuse,  New  York  13204 

(315)422-4467 
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SPECTACULAR 
OFFERS 


BASF  "FLEXYDISK"...  *AJ 

Superior  Quality  data        \\ 
storage  medium. 
Certified  and  guaranteed 
100%  error  free. 

SINGLE  SIDED-SINCLE  DENSITY 

5Va"  or  8"  Diskettes 1  0/$24 

514"  or  8"  Vinyl  Storage  Pages 10/$5 

MAXELL- DISKETTES 
The  best  quality 
diskette  money  can  buy. 
Approved  by  Shugart 
and  IBM. 
Sold  only  in  boxes  of  10 

5",  1  side $3.30 

8",  1-side $3.90 

5",  2-side $4.25 

8",  2-side $5.60 

ALL  MAXELL  DISKETTES  ARE  DOUBLE  DENSITY 

LIBRARY  CASE... 

3-ring  binder  album. 

Protects  your  valuable 

programs  on  disks 

Fully  enclosed  and 

protected  on  all  sides. 

Similar  to  Kas-sette  storage  box 

Library  3-Ring  Binder $6.50 

SVa"  Mini  Kas  -  sette/10 $2.49 

8"  Kas-sette/10 $2.99 

DISKETTE  DRIVE  HEAD  CLEANING  KITS^-—j| 
Prevent  head  crashes  and 
insure  efficient,  error- 
free  operation. 

SVa"   or  8" $19.50 


SFD  CASSETTES 

C-10  Cassettes 10/$7 

(All  cassettes  include  box  &  labels) 
Get  8  cassettes,C-10  sonic  and 
Cassette/8  library  album  for 

only $8.00 

(As  illustrated) 


HARDHOLE 
Reinforcing  ring  of 
tough  mylar  protects 
disk  from  damage 
5Vi"  Applicator  $3 
8"  Applicator       $4 


SVt"  Hardholes    $6 
50/8"  Hardholes  $8 


VISA  •  MASTERCHARGE  •  MONEY  ORDERS 
CERTIFIED  CHECK  •  FOR  PERSONAL  CHECKS 
ALLOW  TWO  WEEKS  •  C.O.D.  REQUIRES  A  10% 

DEPOSIT  •  CAL.  RES.  ADD  6%  SALES  TAX 

MIN  $2  SHIPPING  &  HANDLING  •  MINIMUM 

ORDER  $10  •  SATISFACTION  GUARANTEED 

OR  FULL  REFUND 

Write  for  our  free  catalog 


PRODUCTS 

8868  Clairemont  Mesa  Blvd. 
San  Diego,  CA  92123 

Toll  Free 

1-800-854-1555 

For  Orders  Only 
For  information  or  California  orders 

(714)  268-3537 


requires  a  CP/M  compatible  operating 
system.  Price:  $250.  Westico,  25  Van  Zant, 
Norwalk,  CT  06855,  (203)  853-6880. 

CIRCLE  INQUIRY  NO.  385 

Cobol  program  generator  for  Z-80  based 
computers  will  function  in  an  identical  manner 
as  Quaydata's  Basic  program  generator, 
taking  full  advantage  of  the  dynamic  screen 
generating  capabilities  of  the  Control/Access 
package.  User  modifiable  code  is  produced 
in  minutes  for  nearly  any  data  entry  applica- 
tion. The  code  generated  is  directly  com- 
patible with  the  Oasis  Ryan-McFarland  Cobol. 
The  package  takes  advantage  of  the  dynamic 
screen  generator  utility  in  Control/Access, 
and  allows  full  cursor  addressing,  protected 
fields  and  automatic  format  and  cross 
reference  file  validation.  Quaydata,  Inc., 
2415  15th  St.,  Suite  301,  Denver,  CO 
80202,  (303)  433-5476. 

CIRCLE  INQUIRY  NO.  3B6 


Database  manager,  T.I.M.  (Total  Informa- 
tion Management)  is  menu  driven  with  plain 
English  prompts  and  error  messages.  This 
simplifies  operation  for  computer  novices 
without  degrading  performance.  The  pro- 
gram includes  1 6  main  commands  with  many 
sub-commands  including  selective  record 
retrieval  and  report  and  list  generation.  A 
separate  program,  TIMMAIL,  allows  several 
word  processors  such  as  WordStar  and 
Magic  Wand  to  read  T.I.M.  files.  This 
enables  the  user  to  easily  generate  form 
letters  using  these  programs.  T.I.M.  is 
written  in  Microsoft  Basic  and  is  available 
either  interpretive  or  compiled  running  under 
CP/M  or  one  of  its  derivatives.  Innovative 
Software,  8176  Nieman  Rd.,  Lenexa,  KS 
66214,  (913)  888-0154. 

CIRCLE  INQUIRY  NO.  387 

Pascal  development  system  is  for  CP/M 
applications.  Designed  specifically  for  the 
systems  integrator,  applications  software 
developer  and  serious  end  users,  the 
package  offers  cache  Bios  for  CP/M,  utilizing 
the  DMA  and  interrupt  capabilities  of  Inter- 
systems  series  II  disk  controller  and  memory 
boards  to  buffer  whole  tracks  in  extended 
memory,  thus  reducing  I/O  and  increasing 
execution  speed  up  to  four  times.  Pascal/Z 
is  also  offered.  It  is  a  fast  Z-80  native  code 
compiler  that  generates  ROMable  and  Reen- 
trant object  code,  relocatable  object  modules 
and  permits  separate  compilation.  And, 
because  there  is  no  interpreter,  Pascal/Z 
programs  run  5-10  times  faster  than  identical 
code  run  under  interpretive  P-code  imple- 
mentations. The  front  end  mainframe,  a 
sophisticated  diagnostic  tool,  allows  the 
user  to  examine  or  change  any  location  in 
memory;  set  breakpoints  in  data,  address  or 
status;  single-  or  slow-step  through  programs, 
and  permits  the  system  to  be  used  for  both 
hardware  and  software  development.  Price: 
$7,995.  Ithaca  Intersystems,  Inc.,  1650 
Hanshaw  Rd.,  Ithaca,  NY  14850. 

CIRCLE  INQUIRY  NO.  388 

Word  processing  system,  Spectra-Text, 
is  color-enhanced.  It  can  be  used  as  a  small 
business  system,  as  well.  The  system  is 
menu-driven  and  fully  interactive — as  with 
other  sophisticated  systems.  Absolutely  no 
knowledge  of  computers  is  required  to 
operate  the  software.  Some  standard 
features  include:  dedicated  function  keys, 
selective  and  global  search  and   replace, 
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CIRCLE  INQUIRY  NO.  92 


block  move/copy,  document  merge  and 
Spectra-Calc— the  program  that  allows  the 
user  to  perform  math  with  on  screen  pro- 
cessing. Intelligent  Systems  Corp.,  225 
Technology  Park,  Norcross,  GA  30092, 
(404)  449-5961 . 

CIRCLE  INQUIRY  NO.  389 

Fortran  language  is  available  for  use  with 
the  Convergent  family  of  desktop  computers. 
Object  code  modules  produced  by  the 
Fortran  compiler  can  be  linked  with  other 
modules  written  in  Assembly  language  and 
Pascal,  together  with  other  modular  software 
building  blocks  including  Convergent's  Forms 
Facility,  ISAM,  and  Sort/Merge.  Convergent 
Fortran  is  an  implementation  of  the  Subset 
level  of  the  ANSI  Standard  for  Fortran  77, 
X3. 9-1 978.  The  language  is  further  enhanced 
to  include  Hollerith  formats  for  Fortran  66 
compatibility,  multiple  named  COMMONS 
using  full  megabyte  address  spacing,  integer 
*2,  integer  *4,  and  error  handling  on  I/O. 
Price:  $2,000.  Convergent  Technologies, 
2500  Augustine  Dr.,  Santa  Clara,  CA  95051 . 
(408)  727-8830. 

CIRCLE  INQUIRY  NO.  390 

Multi-user  Cobol  provides  up  to  1 6  different 
operators  with  automatic  record  locking  and 
file  locking  security  in  a  Cobol  environment. 
Release  1.3  insures  increased  protection 
and  data  integrity,  offering  automatic  record 
locking  and  file  locking  as  standard  features. 
Other  features  of  the  Oasis  Cobol  option 
include  the  one-pass  compiler,  interactive 
debugger,  and  multi-keyed  ISAM  file  structure 
capability.  Other  features  include  unique 
flexibility  in  maintaining  public,  private  or 
shared  files;  user  accounting  controls; 
convenient  inter-user  communications;  text 
editor  and  script  processor;  and  Print 
Spooler.  Comprehensive  program  develop- 
ment support  offered  by  Oasis  includes 
high-level  Basic  interpreter  and  compiler 
with  re-entrant  run-time  module,  EXEC  inter- 
active job  control  language:  relocating  macro 
assembler/debugger/linkage  editor;  and 
diagnostic/conversion  programs.  Price:  $750 
for  the  complete  system  and  $250  for  only 
the  run-time  module.  Phase  One  Systems, 
7700  Edgewater  Dr.,  Suite  830,  Oakland, 
CA  94621,  (415)  562-8085. 

CIRCLE  INQUIRY  NO.  393 

High  level  language,  Energy  Basic,  is 
designed  to  simplify  the  implementation  of 
energy  management  systems  and  similar 
applications  requiring  the  monitoring  of  time, 
elapsed  time,  temperature,  kilowatt  demand, 
digital  inputs,  and  the  control  of  devices 
based  on  such  information.  It  is  an  interpreter 
providing  the  Basic  language  constructs 
including  FILL,  FOR,  GOTO.  GOSUB,  IF, 
INPUT,  LET,  LIST,  NEXT,  OUT.  PRINT. 
RETURN,  REM,  RUN,  STOP,  WAIT,  ABS, 
CALL,  EXAM,  INP,  RND  and  SIZE.  The 
language  supports  a  primary  system  console 
device,  an  optional  system  printer,  and  an 
optional  originate/answer  modem.  It  is 
available  as  a  development  system  running 
under  CP/M  2.2  on  8-in.  floppy  diskette  (P/N 
EB080)  or  resident  on  two  271 6  type  PROMs 
for  dedicated  control  applications.  For  the 
PROM  version  of  Energy  Basic  (P/N  EB010), 
the  application  program  may  also  reside  in 
2716  type  PROM.  International  Data 
Systems,  P.O.  Box  17269,  Dulles  Inter- 
national Airport,  Washington,  DC  20041, 
(703)  661-8442. 
CIRCLE  INQUIRY  NO.  394 
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Everybody's  making  money 

selling  microcomputers. 

Somebody's  going  to  make  money 

servicing  them. 

New  NRI  Home  Study  Course  Shows  You  How  to  Make  Money  Servicing,  Repairing, 
and  Programming  Personal  and  Small  Business  Computers 


Seems  like  every  time  you  turn  around,  somebody 
comes  along  with  a  new  computer  for  home  or  business 
use.  And  what's  made  it  all  possible  is  the  amazing 
microprocessor,  the  tiny  little  chip  that's  a  computer 
in  itself. 

Using  this  new  technology,  the  industry  is  offering 
compact,  affordable  computers  that  handle  things  like 
payrolls,  billing,  inventory,  and  other  jobs  for  businesses 
of  every  size...  perform  household  functions  including 
budgeting,  environmental  systems  control,  indexing 
recipes.  And  thousands  of  hobbyists  are  already 
owners,  experimenting  and  developing  their 
own  programs. 

Growing  Demand  for 
Computer  Technicians 

This  is  only  one  of  the  growth  factors  influencing 
the  increasing  opportunities  for  qualified  computer 
technicians.  The  U.S.  Department  of  Labor  projects  over 
a  100%  increase  in  job  openings  for  the  decade  through 
1985.  Most  of  them  new  jobs  created  by  the  expanding 
world  of  the  computer. 

Learn  at  Home 
in  Your  Spare  Time 

NRI  can  train  you  for  this  exciting,  rewarding 
field.  Train  you  at  home  to  service  not  only  micro- 
computers, but  word  processors  and  data  terminals, 
too.  Train  you  at  your  convenience,  with  clearly 
written  "bite-size"  lessons  that  you  do  evenings 
or  weekends,  without  going  to  classes  or  quitting 
your  present  job. 

Your  training  is  built  around  the  latest  model  of 
the  world's  most  popular  computer.  It's  the  amazing 
TKS-80™  Model  III,  with  capabilities  and  features  to 
perform  a  host  of  personal  and  business  functions.  No 
other  small  computer  has  so  much  software  available  for 
it,  no  other  is  used  and  relied  on  by  so  many  people.  And 
it's  yours  to  keep  for  personal  or  business  use. 

You  get  plenty-  of  practical  experience.  Using  the 
NRI  Discovery  Lab®  that  also  comes  as  part  of  your 
course,  you  build  and  study  circuits  ranging  from  the 
simplest  to  the  most  advanced.  You  analyse  and  trou- 
bleshoot  using  the  professional  Beckman  LCD  digital 
multimeter  you  keep  to  use  later  in  your  work.  Then  you 
use  the  lab  and  meter  to  actually  access  the  interior  of 
your  computer.,  .build  special  circuits  and  write  pro- 
grams to  control  them.  You  "see"  your  computer  at 
work  and  demonstrate  its  power. 


Become  the  Complete 
Computer  Person 

You're  also  trained  in  writing  *<s 

and  debugging  both  BASIC  and  advanced 
machine  language  programs... gain  hands-on  expe- 
rience in  the  operation  and  application  of  computers 
to  business  and  personal  jobs.  You're  trained  to 
become  the  fully  rounded,  new  breed  of  technician 
who  can  interface  with  the  operational,  programming, 
and  service  facets  of  today's  computers.  You're  ready  to 
take  your  place  in  the  new  electronic  age. 


Other 
Opportunities 

NRI  has  been  giving  am- 
bitious people  new  electronic 
skills  since  1914.  Today's  offer- 
ings also  include  TV/Audio/ 
Video  Systems  servicing  with 
training  on  our  exclusive 
computer-programmable 
25"  diagonal  color  TV... 
Communications  Electronics 
for  servicing  and  installing 
microwave,  broadcast, 
CB,  radar,  etc... and 
other  state-of-the-art 


Rush  coupon  for  Free  Catalog... 
No  Salesman  Will  Call 

Send  the  coupon  for  our  100-page  catalog  showing 
all  courses  with  equipment  and  complete  lesson  plans. 
There's  no  obligation  other  than  to  yourself.  See  how 
NRI  can  help  you  grow  with  the  most  exciting  and 
important  new  field  of  the  80's.  If  coupon  has  been 
removed,  please  write  to  NRI  Schools,  3939  Wisconsin 
Ave.,  Washington,  D.C.  20016. 


i  in  1 1 


NRI  Schools 

McGraw-Hill  Continuing 

Education  Center 
3939  Wisconsin  Avenue 
Washington,  D.C.  20016 

We'll  give  you  tomorrow. 

NO  SALESMAN  WILL  CALL. 

Please  check  for  one  free  catalog  only. 

□  Computer  Electronics  including 
Microcomputers 

□  Color  TV,  Audio,  and  Video  System 
Servicing 

D  Electronics  Design  Technology 

□  Digital  Electronics 

□  Communications  Electronics  •  FCC 
Licenses  •  Mobile  CB  •  Aircraft  •  Marine 


□  Basic  Electronics 

□  Small  Engine  Servicing 

□  Appliance  Servicing 

□  Automotive  Servicing 

□  Auto  Air  Conditioning 

□  Air  Conditioning,  Heating 
Refrigeration,  &  Solar  Technology 

□  Building  Construction 


(Please  Print) 


City/State/Zip 

Accredited  by  [he  Accrediting  Commission  of  the  National  Home  Study  Council 
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Cross-compiler  program  for  the  Forth 
language  provides  a  convenient  method  to 
implement  Forth  on  a  target  computer,  or  to 
extend/modify  it  on  a  host  computer.  It  will 
automatically  forward  reference  any  word  or 
label.  It  can  produce  headerless  code.  It  can 
produce  ROMable  code  with  initialized 
variables.  It  also  has  a  load  map,  as  well  as  a 
comprehensive  list  of  undefined  symbols. 
Machine  readable  versions  are  available  for 
the  following  hardware  systems:  CP/M. 
TRS-80  model  I,  H-89,  and  North  Star.  Each 
version  includes:  (1)  an  executable  version 
of  fig-Forth  model  1 .0;  (2)  the  cross-compiler 
source  code;  (3)  the  cross-compilable 
source;  and  (4)  complete  documentation. 
Price:  $200  plus  $10  shipping.  Nautilus 
Systems,  Box  1 098,  Santa  Cruz,  CA  95061 , 
(408)  475-7461. 
CIRCLE  INQUIRY  NO.  395 


UTILITY 

Printer  driver  package  implements  all  of 
the  bells  and  whistles  on  the  Diablo  and  Qume 
printers.  With  Ddrivr,  you  can  do  under- 
score, boldface,  or  both.  Superscripts  and 
subscripts  are  possible.  The  driver  comes 
with  complete  source  code  on  8-in.  single 
density,  soft  sectored  CP/M  compatible 
floppy  disk.  Source  code  is  supplied  in 
Digital  Research  ASM  assembler  format. 
Thus,  it  can  be  assembled  with  either  ASM 
or  the  Microsoft  MAC-80  macro  assembler. 
The  driver  is  relocatable.  It  automatically 
loads  itself  into  high  memory  when  brought 
up  on  the  system.  It  has  complete  handshaking 
routines  built  in,  making  it  possible  to  use 


the  printers  at  1 200  baud.  Standard  versions 
of  the  package  run  under  the  Digital  Research 
CP/M  operating  system.  Price:  $29.95. 
Waltek,  7100  Chapman  Dr.,  Ft.  Worth,  TX 
76180,  (817)  498-4594. 
CIRCLE  INQUIRY  NO.  396 

Pascal  utility  package,  Pup  I,  designed 
specifically  for  the  Apple  Pascal  1 .1  environ- 
ment has  the  following  features:  moves 
Basic  files  (Applesoft,  Integer,  text,  binary) 
to  a  Pascal  disk;  sets  system  date  at  boot 
(automatically  if  you  have  a  Mountain  Hard- 
ware Clock);  produces  printer-formatted 
listings  of  Pascal  text  files;  supports  Pascal 
wildcards;  40/80  column  formats;  upper  and/ 
or  lower  case;  user  modifiable  Basic  tokens; 
error  checking  with  understandable  diag- 
nostic messages;  single  or  multi-drive 
operations;  on-line  user  assistance;  full  user 
documentation;  easy  to  use  by  Pascal 
beginners.  Price:  $29.95.  Gryphon  Micro- 
products,  P.O.  Box  6543,  Silver  Spring, 
MD  20906. 

CIRCLE  INQUIRY  NO.  397 

Software  driver  allows  the  user  to  dump 
the  contents  of  the  high  resolution  pages 
out  to  the  Epson-MX-80  printer  to  obtain 
hard  copy  graphics.  The  options  for  printing 
are  presented  in  menu  fashion.  The  user 
must  know  what  type  of  printer  interface 
card  is  being  used  and  which  slot  number  it 
is  in.  The  eight  types  of  interface  cards 
that  are  supported  are  listed  on  the 
beginning  menu.  They  are  Apple's  parallel/ 
Centronics.  Epson  parallel,  Apple  serial, 
Apple  communications,  California  Computer 
System's  serial,  and  California  Computer 
System's  parallel  (models  7720A,  7720B, 


ATTENTION  GOVERNMENT  D  P 
USERS  AND  PURCHASERS 

We  represent  many  fine  micro  products  and  manufacturers 
on  the  U.S.  Government's  GSA  Schedule,  including 

Apple,  Cromemco,  Micropolis 
and  Seequa  Computers 

Purchasing  from  the  Schedule  will  save  you  the  time 
consumed  by  the  bid  process.  Products  shipped  throughout 
the  United  States  and  world-wide.  Visit  or  write  any  of  our 
stores  for  more  information  or  to  receive  our  catalogue  of 
products  represented. 

Computers. 


the  dependable  store 


257  West  Street,  Annapolis,  MD  21401  -  (301)  268-6505 

13A  Allegheny  Avenue,  Towson,  MD  21204  -  (301)  296-0520 

9330  Georgia  Avenue,  Silver  Spring,  MD  20910  -  (301)  588-3748 

6671  Backlick  Road,  Springfield,  VA  22150  -  (703)  644-5500 

Plaza  38,  2442  Route  38,  Cherry  Hill,  NJ  08002  -  (609)  779-0023 

Callers  outside  metropolitan  areas  served  by  our  stores 

Please  call  (301)  268-5801 

Career  Opportunities  Available  *  An  Equal  Opportunity  Employer 


and  7728).  Price:  $44.95.  Computer  Station. 
11610  Page  Service  Dr.,  St  Louis,  MO 
63141,  (314)  432-7019. 

CIRCLE  INQUIRY  NO.  398 

Textwriter  for  users  of  the  Applewriter  and 
Supertext  word  processing  systems  allows 
the  user  to:  convert  files  generated  under 
Applewriter  to  files  accessible  by  Supertext: 
convert  files  generated  under  Supertext  to 
files  accessible  by  Applewriter;  convert 
standard  text  files  into  files  accessible  by 
either  Supertext  or  Applewriter;  convert 
Applewriter  or  Supertext  files  into  standard 
text  files.  Users  wishing  to  convert  files 
generated  by  one  word  processor  to  be 
accessed  by  the  other  may  do  so  with  ease. 
This  utility  is  of  particular  value  to  those 
users  who  wish  to  use  their  word  processing 
system  to  edit  information  obtained  from  one 
of  the  communications  networks  (e.g.  The 
Source),  as  well  as  those  who  wish  to  use  a 
modem  to  transmit  over  the  phone  lines  files 
created  by  one  of  the  word  processors.  Price: 
$49.95.  Mint  Software,  3662  Peggy  Dr., 
Baton  Rouge,  LA  70806,  (504)  766-2318. 

CIRCLE  INQUIRY  NO.  399 

CP/M  interface  allows  Basic  programs  com- 
piled with  the  Comstar  compiler  to  run  under 
the  CP/M  operating  system.  The  CP/M  inter- 
face includes  modifications  to  the  Comstar 
library  routines,  a  North  Star-CP/M  transfer 
routine,  and  a  module  that  maps  the  North 
Star  DOS  into  the  CP/M  environment.  Price: 
$75  for  registered  owners  of  the  Comstar 
compiler  for  version  5.2  North  Star  Basic. 
Allen  Ashley,  395  Sierra  -Madre  Villa, 
Pasadena,  CA  91107,  (213)  793-5748. 

CIRCLE  INQUIRY  NO.  400 


General-purpose  tool  for  the  TRS-80 
prepares  tables  of  data  or  spreadsheets.  The 
computer  screen  is  the  spreadsheet.  A  fast 
cursor  is  used  to  enter  data  or  labels  at  the 
desired  location.  Preprogrammed  operators 
are  used  to  accomplish  calculations  on  lines, 
columns,  or  cells  of  the  spreadsheet.  The 
results  of  the  calculation  can  be  output  to  a 
printer  for  professional-looking  tables.  The 
input  can  also  be  printed  to  provide  a  record 
of  the  calculation  method.  Data  and  instruc- 
tions can  be  saved  to  tape  or  disk.  It  operates 
in  the  input  mode  to  specify  data  and 
operators.  The  spreadsheet  is  organized 
into  horizontal  and  vertical  pages.  Variable 
formatting  of  data  and  labels  of  columns  and 
lines  is  available.  User-defined  operators  can 
be  added  to  the  program.  Three  versions  are 
available:  tape  or  1 6K  model  I  or  III  ($34.95), 
tape  for  32/48K  model  I  or  III  ($64.95),  and 
disk  for  48K  model  III  ($67.95).  Dan  G. 
Haney  &  Assoc,  Inc..  P.O.  Box  687,  San 
Mateo,  CA  94401. 

CIRCLE  INQUIRY  NO.  401 

Machine  langauge  utility  to  sort  up  to  25 
one-dimensional  Applesoft  arrays  with  seven 
keys  in  any  combination  of  ascending  or 
descending  order  while  maintaining  the 
parallel  association  of  array  elements  brings 
new  capabilities  to  in-memory  sorting.  The 
simple  statement  CALL  SR,0,500,  -  A,B$,C% 
sorts  elements  0  through  500  of  arrays  A, 
B$,  and  C%  so  that  the  elements  of  A  are  in 
descending  order.  ASORT  is  available  on  a 
DOS  3.3  diskette  with  a  complete  manual. 
Price:  $30.  C&D  Software,  1516  Fair  Park 
Blvd.,  Little  Rock,  AR  72204. 

CIRCLE  INQUIRY  NO.  402 
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CIRCLE  INQUIRY  NO.  99 

FUTRA  COMPANY 

P.O.  BOX  4380 

DEPARTMENT  I 

TORRANCE,  CA  90510 

(213)  328-8951 


APPLE  II  PLUS 
COMPUTER 


NOVATION  MODEMS 


APPLE  CAT  II 


SCALL 


'  48  K  Apple  II  ....  $1159.95 

■  Disk  II  W/Int    525.00 

■  Disk  II    455.00 

■  Graphics  Tablet   ....  650.00 

■  Language  System    . .  385.00 

Parallel  I/O    149.00 

H.S.  Serial  159.00 

Centronics  I/O  179.00 

Integer  Firmwar  152.00 

Applesoft  Firmw    . . .  152.00 
Communications    . . .  179.00 

Silentype    519.00 

Sup  R  Mod    29.00 

IEEE  488  Cont SCALL 


VIDEX  VIDEOTERM 

80X24 
Display 
$279 

7x9  Dot  Matrix  with  upper  and  lower 
case  and  graphics  capability.  Use 
with  Z80  business  software  on  your 
Apple  with  the  Z80  sottcard 


AUTOMATIC  DIAL, 

ANSWER  AND  DISCONNECT 

UP  TO  1200  BAUDS 

Buy  the  APPLE  -CAT  II  lor  reliable, 
automatic,  and  fast  telecommunications 
with  your  Apple  computer  at  a 
bargin  price.  The  fast  1200  baud 
capability  of  the  APPLE -CAT  will 
reduce  your  hook  up  charges  The 
automatic  feature  enables  unattended 
communications  at  anytime  of  the 
day  to  take  advantage  of  reduce 
telecommunication  charges  at  night. 
Has  built  in  RS232  port  for  your  printer 


ORDER  BY  MAIL 
AND  SAVE 


ATARI  800 
Personal  Computer 

16K  Color 

$759 


SOLID  STATE  MUSIC 

SSM  A488        CONTROLLER  FOR 
IEE-488  $CALL  THE  APPLE 

Convert  your  apple  into  a  sophisticated 
IEEE  —  488  bus  controller  at  very 
low  cost  (often  saves  thousands  of 
dollars).  Permits  inexpensive  per- 
ipherals for  the  Apple  to  be  used  in 
instrumentation  system  (disk  drives, 
printers  etc.)  Provides  fast  and  simple 
control  of  instrumentation  system. 
Operates  with  Applesoft  Basic.  Includes 
firmware  and  cables. 


Microsoft  Z80 

Softcard  with 

MBASIC  and  CPM< 

$269 


Add  Z80  capability  to  your  apple. 
Includes  card,  diskette,  and 
manual.  Run  Z80  business  soft- 
ware on  your  apple. 


MICROSOFT  16K 

RAMCARD 

$165 


Add  16K  of  Ram  to  your  48K 
apple.  Use  it  to  load  Intger, 
Applesoft  or  MBASIC.  Perfect  for 
use  with  the  Z80  softcard  and 
MBASIC. 


Retail  Sciences 

Inc  Peachtree/40 

Apple  Software 

•  General  Ledger    . . .  $219.00 

•  Accts  Receivable  . . .  219.00 

•  Accts  Payable    219.00 

•  Payroll    219.00 

•  Inventory    219.00 

•  Mailing  List    219.00 


HAYES 

MICROMODEM  II 

$315.00 

INCLUDES:  CABLES, 
MICROCOUPLER,  AND 
INTERFACE  CARD. 

Connect   your   apple  to   the 
outside  world  through  the 
telephone. 


CCS  Apple  Boards 

•  7114A  12K  Prom    .  $  69.00 

•  7424A  Cal/Clock    ....  99.00 

•  7440A  Prog  Timer    ..  89.00 

•  7470A  A/D  Conv   ....  95.00 

•  7710A  Serial  Asyn    .  129.00 

•  7712A  Serial  Sync    .  149.00 

•  7720A  Parallel  99.00 

•  7728A  Centronics    . . .  99.00 

•  781 1B  Arith  Proc    ..  325.00 


Includes:  Computer,  basic 
cartridge,  programming  manual, 
Operators  manual.  RF  Mod/ 
Switch. 


Epson  MX80 

Matrix  Printer 

SCALL 


The  best  buy  in  a  printer  today. 
9X9  Matrix  with  40.  60.  80,  132  cols. 
On  81/2"  paper.  Has  disposible 
printhead  with  50  million  character 
life  and  cost  less  than  $30. 

Parallel  Interface  $80 

Serial  Interface    $70 

Graphics  Option   $CALL 

MX  70   $399 

Parallel  Cable    S20 


Mountain 
Computers  Inc 

•  Romplus     $169.00 

•  Romwriter    152.00 

•  Music  System   475.00 

•  Apple  Clock   249.00 

•  100K  Day  Clock    . . .  309.00 

•  Introl  System  270.00 

•  X/10  Control    179.00 

ABT  10  Key  Pad    ....  $115.00 
ABT  Bar  Wand  $175.00 


Personal  Software 
for  Apple  II 

•  Visicalc  DOS  3.3  ...  175.00 

•  CCA  Data  MGT    84.00 

•  Desk  Top  Plan  II   ...  175.00 


Sanyo  12"  Green 

Screen  Monitor 

$269 


800  Line  Resolution  monitor  with 
green  phosphoric  screen  for  pleasant 
viewing.  Perfect  for  new  80  by  24 
video  boards. 

Sanyo  9" 

B&W  Monitor    ...$199.00 
Leedex  12" 

B&W  Monitor    ...$155.00 


Hewlett  Packard 

HP85  Desk  Top 
Computer 
$2595 


Self  contained  unit  includes:  Console. 
CRT.  Printer,  Tape  Recorder.  Comes 
with  BASIC  and  is  compatible  wilh 
a  variety  of  HP  peripherals  Call  or 
write  for  more  information 


HP  83 

$1795 


Same  as  HP85  without  the  CRT. 
printer,  and  tape  recorder. 


HP  7225A  Plotter 

SCALL 


Scotch  Diskettes 

Box  of  10 
Soft,  10  or  16  Sector 

5V4"  0,  10  or  16    S27.00 

8"  SS/SD  0  Sec 31.00 

8"  SS/DD  0  Sec 37.00 

8"  DS/DD  No  Sec 44.00 

5'/«"  Sleeves  (10)    $6.95 


Provides  fast  plotting  &  text 
labeling  to  provide  publication 
quality  graphics  in  multi-color. 


QUME  DISK 
DRIVES 


DATA  TRACK  8 

DOUBLE  SIDED 

DOUBLE  DENSITY 

$599 


Increase  your  storage   capacity  to 

1M   per   drive  w/   high   reliability 

Improved   disk  life.   2nd  drive  ser- 
vicability. 


DATA  TRACK  5   $399 

CCS  S-100  Boards 

•  2032A  32k  Static  Memory$544.00 

•  2051A  Motherboard S109.00 

•  271 0A  4-Port  Serial    ...  S260.00 

•  2718A  Serial/ 

Parallel  Interface    S275.00 

•  2720A  4-Port  Parallel  I/O  $194.00 


TRADEMARKS 
CP/M-  Digital  Research 
Apple  ll-Apple  Computer  Inc. 
Peachtree-  Retail 
Sciences  Inc. 


CCS  S100 
MAINFRAME 

MODEL  #2200A 


$359 


12  Slot  Mother  Board.  Active 
Ternination,  card  guides.  Power 
Supply  wilh  +&-16V  &  4  AMPS  and 
8V  &  20  AMPS,  assembled  and  tested 


CCS  SI 00 
Z80  CPU 

MODEL  #  2810A 

$249 
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On  board  serial  I/O,  on  board  2K 
Rom  monitor,  power  on  jumps,  lull 
buffering  of  data  and  address  lines 
Assembled  and  tested. 


CCS  S-IOO 
64K  Dynamic  Ram 

MODEL  2065C 

$549 


The  2065  provides  your  S-100 
system  with  64K  of  fast,  reliable 
memory.  Compatible  with  the  IEEE 
proposed  STD.  Features  4116-Type 
dynamic  rams,  use  wilh  A  4 
MHZ  CPU 


CCS  S-IOO 
FLOPPY  DISK 
CONTROLLER 

MODEL  2422A 


$349 


Supports  up  to  four  drives  in  any 
combination  of  5"  and  8"  single- 
or  double-sided  drives,  reads  and 
writes  soft-sectored  diskettes  formatted 
to  the  IBM*  standards  for  single- 
and  double-density  diskettes,  and 
come  fully  supported  with  Rom- 
Resident  firmware  and  a  copy  of 
CP/M-2.2  on  disk. 


Terms;  Prices  are  for  prepaid  orders  U.S.  funds.  Shipping  not  included  except 
where  noted.  No  COD'S.  Allow  14  working  days  for  personal  and  company 
checks  to  clear.  Master  and  Visa  charges  limited  to  S1000.  Minimum  shipping 
and  handling  charges  S3. 00.  For  items  less  than  50  lbs  we  will  pay  balance  of 
shipping  via  UPS  surface  for  check  or  money  order  customers  within  the  continental 
U.S.A.  California  residents  add  6%  sales  tax.  All  offers  subject  to  change  or 
withdrawal  without  notice. 
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Oct  2-3  Classroom  Applications  of  Computers,  Inde- 
pendence  High  School,  Santa  Clara,  CA,  conference  including 
hands-on  tutorial  sessions  for  teachers  with  several  different 
hardware  types  at  several  levels  of  sophistication;  also  work- 
shops and  industrial  exhibits  of  hardware  and  software.  Don 
McKell,  Independence  High  School,  1776  Educational  Park 
Dr.,  San  Jose,  CA  95133,  (408)  288-7642. 

Oct  7-21  Far  East  Consumer  Electronics  Tour,  Japan, 
South  Korea,  Taiwan  and  Hong  Kong  are  the  sites  for  these 
trade  shows.  The  tours  will  include  briefings  by  government 
and  industry  leaders,  facility  tours  and  individual  business 
appointments.  Terry  Butler,  Commerce  Tours  International, 
870  Market  St.,  Suite  742,  San  Francisco,  CA  94102, 
(415)433-3072. 

Oct  12-15  Info  81,  New  York  Coliseum,  New  York,  NY, 
discussions  and  data  on  increasing  the  responsiveness  of 
information  systems,  including  hardware  and  software 
exhibits.  Clapp  and  Poliak,  245  Park  Ave.,  New  York,  NY 
10167,  (212)  661-8410. 

Oct  1 6-1 7  Computers  in  Education  Conference,  Educa- 
tion Building,  University  of  Saskatchewan,  Saskatoon,  Canada, 
workshops  and  lectures  on  aspects  of  educational  computing, 
geared  for  grade  levels  K-12.  Duncan  Campbell,  Mount  Royal 
Collegiate,  2220  Rusholme  Rd.,  Saskatoon,  Canada. 

Oct  17-18  Educational  Software  Symposium,  Stouffer's 
Inn,  White  Plains,  Westchester  County,  New  York,  NY, 
displays  of  educational  software,  seminars,  panels  and  user 
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NoithStar^ 

HORIZON  II  COMPUTERS 

(w/New  HRAM) 

64K  DD  299500 

64KQUAD  31 9500 

FACTORY  ASSEMBLED  AND  TESTED 

WILL  MEET  OR  BEAT  ANY  ADVERTISED  PRICE. 


IMMEDIATE  DELIVERY 


NEC  4116  RAM 

Guaranteed 
Lowest  Price!!! 


ATARI  800 
call  for  $$$ 


|  COMPLETE  LINE  OF  COMPUTER  SUPPLIES.. 
***  AUTHORIZED  SALES  &  SERVICE  *** 

for 
&  commodore  .  IMS  •  NORTH  STAR 

|  10%  Deposit  on  All  Purchases.  No  Shipping  Charge  with  Cash  Advance  j 
Charges  Add  4% 


LONG  ISLAND 
COMPUTER  GENERAL  STORE 

103  ATLANTIC  AVE.  LYNBROOK  NEW  YORK  1 1563 

(516)887-1500 


CIRCLE  INQUIRY  NO.  101 


interest  group  meetings.  Queue,  Inc.,  5  Chapel  Hill  Dr., 
Fairfield,  CT  06432. 

Oct  24  New  Jersey  Microcomputer  Show  and  Flea- 
market,  Holiday  Inn  (N.)  Convention  Center,  Newark  Airport, 
Newark,  NJ,  over  100  vendors  of  microcomputer  equipment 
and  user  group  meetings  of  many  popular  systems.  Kengore 
Corporation,  3001  Route  27,  Franklin  Park,  NJ  08823. 
(201)  297-2526. 

Oct  26-28  Digital  Electronics  course,  Virginia  Tech 
campus,  Blacksburg,  VA,  workshops  on  digital  electronics  for 
automation  and  instrumentation,  including  hands-on  exper- 
ience, wherein  the  participant  designs  and  tests  concepts 
with  the  actual  hardware.  Dr.  Lindy  Leffel,  C.E.C.,  Virginia 
Tech,  Blacksburg,  VA  24061. 

Oct  31 -Nov   1     Computers   in  Ambulatory   Medicine, 

Sheraton  Hotel,  Washington,  DC,  joint  annual  conference  of 
the  Advanced  Medical  Systems  and  the  Society  for  Computer 
Medicine.  SCM,  9650  Rockville  Pike,  Bethesda,  MD  20014, 
(301)  530-7120. 

Nov  2-4  Mini/Micro  Conference  and  Exposition,  Con- 
vention Center,  Anaheim,  CA,  equipment  exhibitions  and 
discussions  on  large  and  small  computer  systems.  Mini/Micro 
Exposition,  32302  Camino  Capistrano,  Suite  202,  San  Juan 
Capistrano,  CA  92675. 

Nov  3-5  National  Electronic  Packaging  and  Production 
Conference,  San  Mateo  Fairgrounds,  San  Mateo,  CA,  latest 
developments  in  the  machinery,  equipment,  tools,  hardware 
and  supplies  utilized  for  prototype  circuit  design/packaging, 
PCB  production,  and  PCB/Microelectronics  testers.  Cahners 
Exposition  Group,  222  W.  Adams  St.,  Chicago,  IL  60606. 

Nov  5  Invitational  Computer  Conference,  Marriott  Hotel, 
Amsterdam,  The  Netherlands,  display  of  products  including 
printer/plotters,  floppy  disks,  Winchesters  and  other  disk 
drives,  streaming  and  conventional  tape  drives,  interface  and 
controller  products,  power  supplies,  terminals,  minicomputers 
and  microcomputers.  Also  held  Nov  12  at  Hotel  Sofitel, 
Severes,  Paris,  France  and  Nov  17  at  the  Hotel  Executive, 
Milan,  Italy.  B.J.  Johnson  &  Assoc,  2503  Eastbluff  Dr.,  Suite 
203,  Newport  Beach,  CA  92660. 

Nov  8-10    American  Computer  Chess  Championship, 

Bonaventure  Hotel,  Los  Angeles,  CA,  annual  championship 
tournament  will  include  two  four-round  sessions.  Assoc,  for 
Computing  Machinery,  1 1 33  Ave.  of  the  Americas,  New  York, 
NY  10036. 

Nov  9-10  Software  Fair,  Stouffer's  Riverfront  Towers,  St. 
Louis,  MO,  exhibitions  by  software  suppliers  with  systems  in 
current  use  by  wholesalers  and  distributors  of  hard  goods 
sold  to  commercial  and  industrial  users.  National  Industrial 
Distributors  Assoc,  1900  Arch  St.,  Philadelphia,  PA  19103. 

Nov  10-12  Midcom  81,  O'Hare  Expo  Center  and  Hyatt 
Regency  Hotel,  Rosemont,  IL,  electronics  exposition  and 
convention.  Midcon,  999  N.  Sepulveda  Blvd.,  El  Segundo, 
CA  90245. 

Nov  21-22  Games  Faire  and  AppleFest,  Convention 
Center,  San  Jose,  CA,  focusing  on  electronic  products  for 
entertainment  and  Apple  computer-related  products.  Computer 
Faire,  333  Swett  Rd.,  Woodside,  CA  94062. 
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AVAILABLE  NOW  ...  SYSTEM  2800  FROM  SYSTEMS  GROUP 

FEATURES 

•  IEEE  S-100  Bus  Compatible  Systems,  Z80A  •  Table  Top  or  Rack  Mountable 
Based  ,,, .,,  „,., 

•  Two  Switched  AC  Outlets  on  Rear  Panel 

•  Two  8-Inch  Drives:  Single  or  Double  Sided,  „      ,, 
Double  Density  Floppy  Disk  Drives  or  10MB           °ne  Year  WarrantV  on  El""-e  System 
Winchester  Hard  Disk  Drive 

2812  CP/M,  2  Single  Sided  Floppies $3775.00 

•  20MB  Winchester  and  Tape  Backup  2814  CP/M,  2  Double  Sided  Floppies 4425.00 

•  8-Slot  Shielded  and  Terminated  Motherboard        2819  CP/M'  '  '°  MB  Winchester  & 

1  Double  Sided  Floppy 6675.00 

•  System  Software  Selection  includes  CP/M*,  2824  MP/M,  2  Double  Sided  Floppies....  5235.00  ' 
MP/M*  or  OASIS"  2829  MP/M,  1  10  MB  Winchester  & 

•  Single-User  or  Multi-User  Systems,  '  Doubled  sided  Floppy....  7500.00 
Expandable  to  6  Users 


S-100  PRODUCTS 
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QUALITY  RAM  FROM  SYSTEMS  GROUP 

•  Z-80  4MHZ  operation  with  no  wait  states 

•  IEEE  compatible  timing  -  200  NS  4116's 

•  Factory  assembled,  tested  &  burned  in 

DMB6400'64K  (Bank  Select,  shown) $749.00 

DM6400  64K 545.00 

DM4800  48K 520.00 

DM3200  32K 495.00 


CONFIGURE  A  COMPLETE  S-100  SYSTEM 
WITH  2nd  GENERATION*  PRODUCTS 
FROM  SYSTEMS  GROUP. 

•  CPC  2810  (shown)  Z-80A  processor  board 
(4MHZ)  with  4  serial  &  2  parallel 

ports $369.00 

•  CPC2813  -  same  as  CPC2810  but  2  serial 
ports  only $345.00 

•  FDC2801/8  -  8"  floppy  disk  controller 
board,  up  to  4  single/double  sided  drives, 
single  or  double  density $349.00 

•  INO-2804  -  4  channefserial  I/O 329.00 

•  CRA-100  -  Cromix*  adaptor  board..  $55.00 

CALL  US  FOR  OUR  MOST 
CURRENT  PRICES! 

•2nd  Generation  is  a  trademark  of  Measurement 
Systems  and  Controls.  Cromix  is  a  trademark  of 
Cromemco,  Inc.  Tilt-Back  is  a  trademark  of 
Wabash,  Inc.  CP/M  and  MP/M  are  trademarks  of 
Digital  Research.  OASIS  is  a  trademark  of  Phase 
One  Systems. 


16K  MEMORY       *,~A   AA 
EXPANSION  KIT  Vm.Dl) 

For  Apple,  TRS-80  keyboard,  Exidy,  and  all 

other  systems  using  41 16  dynamic  rams  or  equi- 
valent. All  IC's  are  prime  Mitsubishi  Ml  41 16-3, 
200  NSEC,  burned-in  and  fully  tested. 


6502  PRODUCTS 


wabasK 


8"  or  5lA"  flexible  diskettes  certified  100% 
error  free  with  manufacturers  5  year  limited 
warranty  on  all  8"  media.  Soft  sectored  in  Tilt- 
back*  boxes  of  10. 

(Add  $3.00  for  plastic  library  cases) 

8"  single  sided,  single  density $29.95 

8"  single  sided,  double  density 37.95 

8"  double  sided,  double  density 48.95 

5 '4"  single  sided,  single  density 27.95 

5  W  single  sided,  double  density 29.95 

Adds  Viewpoint  CRT.... 589.00 
8"  DISK  DRIVES 

Shugart801R $390.00 

NEC  FD1160  (double  sided) 595.00 

Memorex  MRX-101  8"  Winchester  style,  hard 
disk  drive,  10  megabytes $2,000.00 
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BETA  32K  BYTE  EXPANDABLE  RAM  FOR 
6502  AND  6800  SYSTEMS 
AIM  65     KIM     SYM    PET      S44-BUS 

•  Plug  compatible  with  the  AIM-65/SYM  expan- 
sion connector  by  using  a  right  angle  connec- 
tor (supplied). 

•  Memory  board  edge  connector  plugs  into  the 
6800  S44  bus. 

•  Connects  to  PET  using  an  adaptor  cable. 

•  Uses  +5V  only,  supplied  from  the  host  com- 
puter. 

»  Full  documentation.  Assembled  and  tested 
boards  are  guaranteed  for  one  full  year. 
Purchase  price  is  fully  refundable  if  board  is 
returned. undamaged  within  14  days. 

Assembled  with  32K  RAM $349.00 

&  Tested     with  16K  RAM 329.00 

Bare  board,  manual  &  6  hard-to-get  parts.  99.00 
PET  interface  kit.  Connects  the  32K  RAM  board 
toa4Kor8KPET $  69.00 


TERMS:  Minimum  order  $15.00.  Minimum 
shipping  and  handling  $3.00.  Calif,  residents 
add  6%  sales  lax.  Cash,  checks.  Mastercard. 
Visa  and  purchase  orders  from  qualified  firms 
and  institutions  are  accepted.  Product  availabili- 
ty and  pricing  are  subject  to  change  without 
notice. 

INTERNATIONAL  ORDERS:  Add  15  %  to  pur- 
chase price  for  all  orders.  Minimum  shipping 
charge  is  $20.00.  Orders  with  insufficient  funds 
will  be  delayed.  Excess  funds  will  be  returned 
icith  your  order.  All  prices  are  U.S.  only. 
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The  MC6809  Cookbook 

by  Carl  D.  Warren 

Tab  Books,  Blue  Ridge  Summit,  PA 

Reviewed  by  Dennis  Doonan 

This  book  is  for  both  the  designer  and  the  experimenter.  It 
is  a  no-nonsense  reference  that  presents  information 
necessary  to  design  efficient  6809  assembly  language 
programs.  While  it  can  be  used  as  a  textbook,  it  is  a  valuable 
reference  source.  Its  clear  and  comprehensive  information 
provides  a  working  knowledge  of  the  fundamentals  of  the 
6809  microprocessor. 

Starting  with  a  general  description  of  the  6809,  the  book 
describes  electrical  characteristics,  architecture,  internal 
operations,  instructions  and  interfacing.  Comparisons  are 
made  with  the  6800  to  show  improvements  and  details  of 
software  incompatibilities. 

Timing  charts  and  sample  programs  are  used  throughout 
the  text.  MPU  signals  are  described  and  traced  through  their 
operations.  From  this  overview,  6809  software  is  examined. 
Registers  and  condition  codes  are  described.  Tables  list  the 
equivalent  instructions  between  the  6800  and  the  6809. 

Each  of  the  6809's  powerful  addressing  modes  is  explained 
with  detailed  examples.  A  reference  table  lists  the  instructions 
and  the  available  addressing  modes. 

Each  instruction  of  the  6809  is  defined  in  overview  and  in 
detail.  The  bulk  of  the  reference  material  consists  of  52 
pages  dedicated  to  presenting  an  understanding  of  the 
instructions,  mnemonics,  addressing  modes  and  opcodes. 
This  section  helps  the  reader  find  the  most  efficient  instruction 
to  accomplish  a  task. 


Two  final  chapters  feature  the  operation  of  a  6809  assembler 
and  a  tiny  Basic-like  demonstration  language. 

176  pages    $11.95 

Data  File  Programming  in  Basic 
by  Leroy  Finkel  and  Jerald  R.  Brown 
John  Wiley  &  Sons,  New  York,  NY 

Reviewed  by  Rocky  Smolin 

This  book  is  a  comprehensive  guide  to  the  mysterious 
world  of  data  files.  Most  importantly,  it  is  a  self-teaching 
guide,  with  many  review  questions  and  a  self-test  with  answers 
at  the  end  of  each  chapter.  It  will  open  up  a  new  world  of 
computing— a  greatly  extended  repertoire  of  functional  uses 
for  one's  microcomputer. 

Before  covering  the  major  topic,  the  authors  give  a  lesson 
on  how  to  write  Basic  programs  with  maximum  clarity,  read- 
ability, and  logic— a  topic  mostly  overlooked  in  programming 
texts.  This  is  followed  by  a  short  but  comprehensive  review 
of  the  Basic  statements.  The  third  chapter  is  concerned  with 
building  data  entry  and  error  checking  routines— an  essential 
prerequisite  to  the  storage  of  any  information  in  a  data  file. 

The  remainder  of  the  book  is  concerned  with  the  two  types 
of  storage  and  retrieval— sequential  and  random.  The  chapter 
on  creating  and  reading  back  sequential  data  files  is  followed 
by  a  lesson  on  sequential  data  file  utility  programs,  and  how 
to  use  the  cassette  tape  player  for  sequential  data  storage 
and  retrieval.  Two  chapters  on  random  access  data  files  and 
random  access  file  applications  round  out  the  discussion. 

The  applications  chapter  will  give  the  reader  great  insight 
into  some  of  the  uses  to  which  these  techniques  can  be  put. 


MARYMAC  INDUSTRIES,  INC.1 

In  Texas,  Orders,  21969  Katy  Freeway 

QUT7?3S39&2-0?l7/erS  Ka*y  (Houston)  Texas  77450 


To  Order 
1-800-231-3680 
800-231-3681 


SAVE  BIG  DOLLARS  ON  ALL  TRS-80®    HARDWARE  &  SOFTWARE 

TRS-80®  by  Radio  Shack.  Brand  new  in  cartons  delivered.  Save  state  sales  tax.  Texas  residents, 
add  only  5%  sales  tax.  Open  Mon-Sat.  9-6.  We  pay  freight  and  insurance.  Come  by  and  see  us. 
Call  us  for  a  reference  in  or  near  your  city.  Ref:  Farmers  State  Bank,  Brookshire,  Texas. 


WE  OFFER  ON 
REQUEST 

Federal  Express  (overnight  delivery) 

Houston  Intercontinental  Airport 
Delivery,  Same  Day  Service 

U.P.S.  BLUE- Every  Day 

References  from  people  who  have 
bought  computers  from  us  probably 
in  your  city 

ED  McMANUS 


0 
0 

0 

0 
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0 
0 
0 
0 
0 


In  stock  TRS-80  Model 
II  and  III 

No  Tax  on  Out  of  Texas  Shipments! 

Save 
10%  15% 

OR  MORE 

We  Specialize  in 

Overseas  Shipments 

TELEX:   77-4132  (FLEXS  HOU) 


WE  ALWAYS 
OFFER 

NO  extra  charge  for  Master  Card  or  Visa 

We  use  Direct  Freight  lines.  No  long  waits 

We  always  pay  the  freight  and  insurance 

Toll  free  order  number 

Our  capability  to  go  to  the  giant  TRS-80® 
Computer  warehouse  5  hours  away,  in 
Ft.  Worth,  Texas,  to  keep  you  in  stock. 

■   TRS-80  is  a  Registered  Trademark  of  Tandy  Corp. 

JOE  McMANUS 
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It  will  whet  the  appetite  and  imagination  for  further  exploration 
into  the  realm  of  random  access  data  files.  Each  chapter 
contains  programming  examples— many  of  which  can  be 
adapted  to  the  user's  own  applications. 

The  book  was  written  around  the  most  popular  dialects  of 
Basic— TRS-80  Basic  and  Microsoft  Basic-80  and  the 
authors  have  included  a  special  appendix  covering  North  Star 
Basic.  I  highly  recommend  it  to  anyone  interested  in  expanding 
his  knowledge  of  the  subject  of  creating  and  manipulating 
data  files. 

338  pages     $9.95 


Nailing  Jelly  to  a  Tree 

by  Jerry  Willis  and  William  Danley,  Jr. 

Dilithium  Press,  Beaverton,  OR 

The  authors  of  this  book  have  approached  the  topic  of 
computer  software  by  trying  to  include  a  little  about  every 
topic.  Had  they  defined  their  audience  more  narrowly  and 
covered  a  few  topics  in  greater  depth,  they  would  have  a 
more  appealing  book. 

After  the  introductory  chapter,  the  following  one  deals  with 
computer  math  and  logic— number  systems,  codes,  etc. 
Chapter  3  purports  to  be  a  review  of  software  common  in  the 
field,  as  well  as  a  rundown  of  jargon.  It  is  primarily,  however,  a 
cursory  exploration  of  a  few  of  the  commands  of  the  operating 
systems  or  monitors  of  the  Sol  operating  system,  Exidy 
Sorcerer,  TRS-80,  T-bug,  North  Star  DOS,  and  CP/M.  There  is 
also  a  brief  discussion  of  Basic  and  other  higher  level  languages. 

Chapters  4  and  5,  which  comprise  about  a  quarter  of  the 
book,  cover  machine  language  and  assembly  language 
respectively.  However,  it  is  doubtful  that  anyone  needing  to 
alter  a  machine  or  assembly  language  program  could  do  so 
only  with  the  aid  of  this  book. 

Chapters  6  and  7  cover  Basic,  but  only  enough  to  arouse 
one's  curiosity  to  consult  the  Basic  manual  that  generally 
accompanies  each  manufacturer's  machine.  Chapter  8,  just 
six  pages  in  length,  covers  conversion  from  one  Basic  to 
another.  The  last  chapter  is  a  glossary  and  conversion  guide. 
It  appears  to  be  all  the  keywords  from  some  of  the  various 
dialects  of  Basic  along  with  an  explanation  of  their  function. 
This  may,  in  some  cases,  aid  in  the  conversion  of  a  Basic 
program  from  one  version  to  another.  —RS 

244  pages     $12.95 


Introduction  to  Graphics 

by  John  P.  Grillo  and  J.D.  Robertson 

Wm.  C.  Brown  Co.,  Dubuque,  IA 

In  this  clearly  written  and  liberally  illustrated  text,  the 
subject  of  computer  graphics  is  explored  in  a  methodical  and 
comprehensive  fashion. 

The  book  is  written  around  the  capabilities  of  the  Radio 
Shack  TRS-80  and  the  features  of  the  Microsoft  Basic 
implemented  on  the  model  I,  However,  the  authors  point  out 
that  the  generalized  nature  of  their  discussion  makes  the 
graphics  techniques  presented  easily  adaptable  to  other 
hardware  and  software. 

The  authors  explore  three  methods  of  generating  computer 
graphics.  The  first,  line  printer  graphics,  is  generally  a  set  of 
horizontal  lines  embedded  within  a  program  in  the  form  of 
print  statements. 

The  second,  character  graphics,  uses  the  64  character 
set  of  graphic  symbols  in  the  Basic  character  set  to  create 
the  graphic  effects  many  have  seen  in  computer  chess 
games,  Lunar  Landers  and  spaceships,  game  boards  and 
even  schematics. 


TOLL  FREE  OUTSIDE  CAL  1(800)  423-5886 
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C'commodore 

Call  for  latest  price  on: 


CBM 


8000 

mess  computer 
CBM  2001 

usiness  computer 

;bm  2ooi 

PET 

CBM  2022 
Printer 
CBM  2023 

Printer 
CBM2040 

Dual  Drive 
Floppy  Disk 
CBM  8050 
Dual  Drive 


apple  II  & 
II  plus 


Here  is  THE  computer  from  NEC 
Centronics  and  RS232  interfaces  are 
standard   Up  to  54  K  (RAMI    SEND  FOR 
PRICE  AND  INFO..  OR  CALL  TOLL  FREE! 


monitors 


9"  Black  and  white   Only  $185. 
Also  available  In     Sanyo 

12"  Black  and  while 
15"  Black  and  white 


TRS-80* 


All  TRS-80  Compatible  Hardware 
and  Software  Call  us  and  tell  us  what 
you  need1   I'KMVi  i-  .i  lr.t.f.-iii.irl  u|   l.m.l 

print  wheels  and  thimbles 


Huge   selection   tor   Qume 
NEC.  Plastic  or  metal 
Call  1(800)  423-58B6 


is  here 

Call   loday   and   be  me 
lirsl  10  have  Ihe  mosl 
powerful  professional 
compur<?i  in  its  class' 


apple  cards 


Hi-Speed  Sena!  interface 
Communicalions  Interface 
Parallel  Printer  Interface 
Centron.cs  Printer  Interface 
Hobby-Prototype 
Inleger  Basic  Firmware 
Applesoft  Firmware 


Call 
Call 
Call 
Call 
Call 
Call 
Call 


NEC^^: 


III  ATARI    825 

x,v  Printer..$799 


atari 
800 


Everything  that  400  has  plus  Basic 
Language  Cartridge  I6K  memory  (ex- 
pandable to  48K)    Only  $798. 

Atari  Program  Recorder.  Only  $68.95 

Atari  Expansion  Memory    8K  $89.95 

16K  $159. 

¥(c  apple  II 
inventory  control  system 

The  first  truly  professional  system 
that  can  tackle  up  to  8,100  Items, 
transaction  register/audit  trail,  in- 
ventory status  report,  re-order 
report,  keeps  track  of  purchase 
orders  automatically,  will  handle 
multiple  departments  or  divisions, 
fast  data  retrieval  Minimum  hard- 
ware requirements  Apple  II  Plus 
with  48K,  one  disk  drive  and  80 
column  printer  Available  also  for 
the  new  DOS  3  3 

dysan  diskettes 

a  (Bo,  or  to) 

374Q  I  sgl  side  sgi  densily 
U  50  #■ 
3730  ID  sgl  side  dbi  den 

«  «  •■ 
5"  (Boi  ill  5) 
104/1  soil  seclor 
107  1  10  sectors 
105/1  16  sectors     $4.50  •■ 


I  BUSINESS  WORLD  Prices  subject  to  change  without  notice.  Please 

18720  Oxnard  allow   time  for  checks  to  clear.   Add  2%  for 

Suite  108  shipping   and   handling  -  $5.00  minimum.  Cal. 

Tarzana,  CA  91 356  residents  please  add  6%  sales  tax.  Sorry,  no  COD. 

Outside  Cal.  Call  Toll  Free  1(800)  423-5886.  In  Cal.  (213)  996-2252. 


Letter  quality  high  speed  printer,  bi- 
directional, high  resolution  plot- 
ting, graphics. 

RO  with  Tractor  Feed  $2865. 
KSR  with  Tractor  Feed  $2995. 

_p     Paper  Tiger  (1P440)  $949. 

*+  A-  With  Graphics 
0*    *      Anadex  DP9500  $1449 
'  DP8000  $849. 


WHEN  IN  CALIFORNIA  VISIT  OUR  RETAIL  LOCATIONS 

(Retail  prices  may  differ) 


In  Torrance/Lawndale 

16206  Hawthorne  Blvd. 
(2131  370-1577 


In  Woodland  Hills 

20929  Ventura  Blvd. 
(213)  704-6895 


Immediate  response  to  your  orders 


I  .S.  ami  Inlrmaltonal  t><  nl. 
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The  third  method,  pixel  graphics,  uses  the  pixel,  or  picture 
element,  the  smallest  amount  of  addressable  pictorial  area 
that  can  be  turned  on  and  off  under  program  control. 

To  demonstrate  these  various  methods,  the  book  includes 
38  programs  covering  a  range  of  applications  from  pictures  of 
the  state  of  Massachusetts  to  a  diagram  of  ionic  field 
strength.  The  authors  show  how  to  generate  curves,  such  as 
sine  functions,  how  to  create  horizontal  and  vertical  bar 
graphs,  and  how  to  display  a  moving  message  banner. 

The  book  not  only  provides  instructive  techniques;  it  is  also 
a  source  book  of  ideas  that  will  stimulate  the  reader  to  write 
more  interesting,  entertaining  and  useful  programs.         —  RS 

133  pages    $15.95 

Pascal  Primer 

by  David  Fox  and  Mitchell  Waite 

Howard  W.  Sams,  Indianapolis,  IN 

The  object  of  this  book  is  not  just  to  teach  Pascal— it  is  to 
teach  it  painlessly,  without  tears.  This  objective  is  more  than 
realized  through  a  simple,  comprehensible,  and  humorous 
style.  The  layout  is  also  conducive  to  easy  learning— large 
type,  lots  of  illustrations  and  cartoons.  Since  Pascal  is  so 
English-oriented,  all  program  statements  in  Pascal  are 
highlighted  in  orange  for  easy  recognition. 

The  book  proceeds  logically  after  an  entertaining  introduc- 
tion, giving  a  little  of  the  history  of  Pascal  and  an  explanation 
of  why  it's  so  special.  The  authors  show  how  to  construct 
simple  Pascal  programs— the  basic  input  and  output  state- 
ments, variable  types,  and  the  concept  of  the  procedure.  The 
remaining  chapters  expand  continuously  on  the  features  of 
Pascal,  covering  the  program  control  statements— IF/THEN/ 


ELSE,  FOR  loops,  WHILE,  REPEAT-UNTIL,  and  arrays.  At  the 
end  of  the  last  chapter,  the  authors  'put  it  all  together'  with  a 
tic-tac-toe  program  that  incorporates  most  of  the  features  of 
the  language. 

There  is  probably  no  better  way  to  become  familiar  with 
Pascal  than  by  reading  this  excellent  book.  —  RS 

206  pages     $16.95 

How  To  Build  Your  Own  Working  Microcomputer 

by  Charles  K.  Adams 

Tab  Books,  Blue  Ridge  Summit,  PA 

Reviewed  by  David  Civan 

This  book  explains  how  to  build  and  use  a  rudimentary 
computer  that  can  only  be  programmed  in  machine  code.  A 
cassette  recorder,  extra  displays,  more  memory,  and  an 
RS232  interface  can  be  added  to  the  system. 

The  book  provides  fairly  complete  instructions  for  assem- 
bling the  computer,  but  it  leaves  much  to  be  desired  in  terms 
of  readability.  It  is  burdened  with  excessive  jargon. 

The  book  appears  unsure  about  how  informed  its  readers 
are.  It  swings  between  overly  simplistic  explanations  of 
elementary  aspects  of  computer  technology  and  buzzword- 
laden  technical  passages. 

There  are  inexpensive  commercial  kits  that  are  much  better 
for  anyone  seeking  to  experiment  with  computer  circuits. 
These  kits,  such  as  RCA's  VIP  and  Commodore's  KIM  series, 
can  take  Basic  and  other  useful  features  that  the  book's 
computer  cannot. 

Overall,  the  book  has  limited  usefulness  and  reader  appeal. 

308  pages    $9.95 


Olympic 
Sales 

f^    SERVING  YOU  SINCE  1947 

Company 


Main  Showroom  &  Offices: 
216  South  Oxford  Avenue 
Los  Angeles,  CA  90004 

WE  HONOR 

VISA  and  MASTERCHARGE 


TELEX:  67  34  77 

ORDER  DESKS  open  7  Days  a  Week! 

7:00  AM  to  7:00  PM  Mon  thru  Sat 

Sunday  Noon  to  6:00  PM 

Order  Desks:  (213)  739-1130 

TOLL-FREE  TOLL-FREE 

(outside  Calif.)  (within  Calif.) 

800-421-8045    800-252-2153 


Write  &  request  our  FAMOOS  Catalog! 
Hundreds  &  hundreds  nf  products-from  many 
manufacturers-such  as  SONY,  CASIO,  VICTOR, 
CODEAPHONE,  MATTEL,  SHARP,  CANON, 
and  on  and  on. .  .too  many  to  list  here! 


All  goods  subject  to  availability;  this  ad  super- 
sedes all  previous  ads;  we  are  not  responsible 
for  typographical  errors;  we  will  meet  or  beat 
any  advertised  prices  if  the  competition  has 
the  goods  on  hand. 

Minimum  shipping  and  handling  S4.95. 
All  orders  subject  to  verification  and  acceptance. 
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HEWLETT 
PACKARD 

Rota 
3250. 
2250 

295 
2450 

750. 
3950 

150 


HP-85  Microcomputer 
HP-83  Microcomputer 
16K  Exp-Memory  Module 
Graphics  Plotter  7225 

Personality  Mod.  for  7225 
2631 B  Impact  prnter/hvy  dty 

Option  020  for  2631  B 
8  Disk  Drives  to  choose  from 

82902S  ' 

9895A8"  Dual  Drive 
Graphics  Tablet  911 1 A 


1 300 
(if!  50 
2060 


Your  Cost 
00  2595.00 
00  1795.00 
00  259.95 
00  2089.95 
00  679.95 
00  3295.00 
00     129.95 

00  1119.95 
00  5595.00 
.00   1699.95 


HP11 CV  New  2.2K  bytes  mem  325.00  259.95 

HP-41C  Calculator                       250.00  188.95 

Card  Reader  lor  41  CV/C             215.00  168.95 

Printer  for  41  CV/C                      385,00  284.95 

Optical  Wand  for  41  CV/C            125.00  97.95 

Quad  Ram  equals  4  Mem.  Mods    95.00  84.95 

Memory  Modules  for  41 C  26.95 

HP.97  Progrmble  Printer  750.00  579.95 

HP  67  Progrmble  Calculator  375.00  297.95 

HP-34C  Progrmble  Scientific  150.00  117.95 

HP  38C  Progrmble  Bus.  R/E  150.00  119.95 

HP32E  Adv.  Scientific  55.00  48.95 

HP37E  Business  Mgmt.  75.00  58.95 

We  carry  a  large  inventory  of  Libraries, 

accessories  and  supplies. 

rappkz  computer 

We  are  an  AUTHORIZED  SERVICING 
APPLE  DEALER 


the  best  price  in  America ! 


16K-32K-48K-9GK-128K 
Drive  with  controller  DOS  3.3  and  others. 
80  column  cards 
Dow  Jones  &  Quote  Reporter 
DC  Hayes  Micromodem  II 
and  others. . . 
Graphics  Tablet 
Pascal  and  Fortran 

Languages 
VisiCalc  and  more  and  mon 

APPLE  III   96Kand  128K  ' 
Ask  for  Package  One  to  Three 


Texas  Instruments 

TI-99/4  Home  Computer            950.00  $379.95 

10"  Color  Monitor  for  99/4        650.00  319.95 

32K  Exp.  Mem.  Module              399.95  314.95 

Extended  Basic,  a  MUST  for  100.00  75.00 

32K  Module 

Speech  Synthesizer                    150.00  129.95 

Disk  Memory  Drive                    500.00  397.95 

RF  Modulator                               69.50  49.50 

Telephone  Coupler  (Modeml      225.00  189.95 

Printer  (solid  state) 400,00  319,95 

199.95 
93.95 

149.95 
39.95 
51.95 
46.95 
32.95 
48.50 


TI-59  Progrmble  Calculator  295.00 
1 1  5IIC  Progrmble  Calculator  130.00 
PC-100C  Prntr/Plotr  for  59/58   225.00 


TI-57  Scientific  Calculator  99.95 

MBA  Finance  &  Business  70.00 

Tl  Investmt  Analyst  65.00 

Tl  55  Slide  Rule  40.00 

TIProgrnir  Hexidecml/Octal  65.00 

We  carry  a  large  inventory  of  software, 

accessories  and  supplies 


OHIO  SCIENTIFIC 

Professional  Computers  Retail  Your  Cost 

C8PDF-48K  3495.00  3195.00 

•  Dual  8"  Drives     •  64  col  x  32  line/color 

•  .7  MIPS  -FAST' mMany  more  stndard  features 

Fortran  &  Pascal  available 

Many  other  OSf  products  available 
-at  discounted  prices,  of  course' 


ATADI"  personal 

MIMKI     COMPUTER 
*****SPECIAL!  ATARI  400  (16K 
Retail:$595.00  Your  Cosr.  $339.95 

Language  cartridge  not  included; 
Optional  basic  language  cartridge:S54.95 


800  16K  bytes  of  RAM 
410  Program  Recorder 
810  Disk  Drive 
825  Printer  180  col 

Centronic  737) 
820  Printer  (40  col  impact) 
830  Acoustic  Modem 
850  Interface  Module 
Atari  VisiCalc 


1080.00 
90.00 
600.00 
999.95 

450.00 
200.00 
220.00 
200.00 


759.95 

79.95 

469.95 

779.95 

359.95 
159.95 
179.95 
169.95 


PRINTERS 

•  DIABLO  (Letter  Quality) 
630  R102bidirectnal/tractors 
1640K109  keyboard,  tractors 
630  RO  Receive  only 
1650K136  keyboard/tractors 

•  CENTRDNICSdot  matrix 
700  9  Parallel,  heavy  duty 
704-9  Serial,  heavy  duty 
737  1  Parallel 

737-3  Serial 
704-11  Parallel 
PI  Electrostatic 

•  PAPER  TIGER 

460 

460G  graphics 

560 

560G  graphics 

445 

«5G 

•  EPSON 

MX  B0  Impact  printer 

MX  70  Impact  printer 

MX  00  FT  cut  sheet/tractor 

MX  100  FT  15"  piper 


Retail  Your  Cost 
2965.00  2699.00 
3072,00  2899.95 
2710.00  2499.95 
3220.00  2999.95 

1460.00  1199.95 
1795,00  1599.95 

995.00  799.95 
1046.00  899.95 
1870.00  1695.00 

495,00  189.95 


995.00  095.00 

1094.00  969.95 

1295.00  1099.00 

1394.00  1195.00 

796.00  695.00 


645.00  499.95 

500.00  399.95 

745.00  639.95 

945.00  789.00 


Large  inventory  of  software  and  accessories. 


Special  Prices) 


WE  ALSO  HAVE .  .  . 

•  NOVATION  Modems  Retail  Your  Cost 
CAT  199.95  159.95 
DCAT  199.95  159.95 
APPLE  CAT  Direct  connect  349.95     314.95 

SANYO  MONITORS    High  resolution 

13"  Color  {new]  high  quality  550  00  419.95 

12"  Green  phosphorous  360  00  259.95 

12"  Olack  8  wh  I,-  340  00  239.95 

15"  Black  &  white  370  00  25S.95 

9"  Black  8  while  (the  bast  seller)  235  00  169.95 

AMDEK(Leedex)High  Quality  Monitors 

100           12"  B/W.  12  MHr  179.00  139.95 

100  G        12"  Green,  12  MHi  199.00  174.95 

300 -G        12"  Green.  IB  MHz  249.00  199.95 

Color  I      13"  Color,  NTSCconrp.  input,  449.00  339.95 

audio  amp  &  speaker 

Color  II    13"  Color,  RBG  input,  999.00  699.96 

hi  res  graphics,  speaker 

•  HAZELTINE  Video  Display  Terminals 

•  SHUGART  Disk  Drives 

•  DEC  VT100&  VT103 

Call  us  for  your  DISCO DNTED  price  TODAY! 


NEW!  Frnm  Tl-Series  10      Personal  Information  Terminal    Retail  995.00    your  Cost  795.00       J 
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EVERYTHING  YOU  NEED  TO  KNOW 
TO  KEEP  PACE  WITH  THE  COMPUTER  REVOLUTION 

IN  THE  CLASSROOM. 

Classroom  Computer  News 


CLEAR    —  Your  language  spoken   here! 
CCN  is  written  by  educators  for  educators. 


CURRENT  —  You  get  the  latest  news  on 
products,  grants,  research  and  programs. 


CONCERNED    —  CCN   doesn't  just 
report  the  news— it  examines  the  human 
factors,  too— how  can  we  make  this  new 
technology    work    for    teachers    and 
students? 


CREATIVE  —  CCN  explores  inno- 
vative applications  in  all  curriculum 
areas,  plus  special  education  and 
school  administration.  Stimulates 
your  own  imagination! 
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SUBSCRIBE 
TODAY! 


YES!  SEND  ME  CLASSROOM  COMPUTER  NEWS 


Enter  my  subscription  for: 

□  1  year  ($12.00) 

□  2  years  ($21.00) 

□  3  years  ($30.00) 

(Please  print  or  type.) 

Name 


□  My  check  is  enclosed. 

□  Please  bill  me. 

Send  to: 

Classroom  Computer  News 

P.O.  Box  266 

Cambridge,  Massachusetts  02138 


Address  

D  home        □  school 

City, State, Zip  


School  and  Position. 
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FREE! 

1981 

DISCOUNT 

ELECTRONICS 

CATALOG 


JOIN  THE  PAK! 

Send  for  our  Free  catalog  and  become  a 
member  of  our  exclusive  Pak.  Our 
members  receive  Poly  Paks' 
exciting  catalog  several 
times  a  year.  We  offer: 
Penny  Sales,  Free 
Premiums  and  Low, 
Low  Prices  on  a  wide  variety  of  ■ 
Electronic  Products  such  as  Computer  Periph- 
erals, Integrated  Circuits,  Speakers,  Audio 
Equipment,  Rechargeable  Batteries,  Solar  Prod- 
ucts, Semiconductors,  and  much,  much  more! 
Take  advantage  of  our  25  years  as  America's 
foremost  Supplier  of  discount  electronics. 


RUSH  ME  YOUR  FREEDISCOUNTCATALOG! 

NAME:   - 

ADDRESS:   

CITY:   

STATE:  


_ZIP: 


CLIP  AND  MAIL  COUPON  TODAY  TO: 

POLY  PAKS,  INC. 


P.O.  BOX  942,  IA  10 

S.  LYNNFIELD,  MA.  01  940 


617    245    3828 
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-Asia  on 
the  move 


C6m 


ll/rlpQ 
bauson 


rp,        " Monthly 


XAS 


wins 


£§**»££■ 


Where  computing  is  con- 
cerned, Asia  is  the  fast 
growing  market  in  the 
world,  and  one  of  the  most 
competitive. 

There's  only  one  way  to 
find    out    what's  happening 
on  the  Asian  DP  scene  —  by    fiB^£52^s5i- 
reading     Asian      Computer         ^=r::?S;^y3?55K^ 
Monthly,  the  magazine  that  knows. 

Asian  Computer  Monthly  covers  some  of  the  most 
dynamic  and  exotic  countries  in  the  world  —  from  the 
boom  economies  of  Hong  Kong,  Taiwan,  Singapore  and 
Korea  to  the  plantations  of  Sri  Lanka  and  the  mountains 
of  Papua  New  Guinea. 

There  are  so  many  business  opportunities  in  Asia  today 
that  it's  almost  impossible  to  keep  up.  Leave  it  to  the 
specialists  to  keep  you  well  informed  ...  subscribe  to  Asian 
Computer  Monthly  today. 

Price  of  1-year  subscription  to  Asian  Computer  Monthly  is: 
D12  issues  jet  speeded  US$40  D  surface  mail  US$15 


Name_ 


Position. 


Mailing  address. 
Company 


Complete  this  form  and  send  it  together  with  your  cheque 
to:  Subscription  Department,  Asian  Computer  Monthly,  7th 
Floor,  Seabird  House,  22-28  Wyndham  Street,  Hong  Kong 
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Free  Literature 


Electronic  imprinting  system  designed  to  coordinate 
tag  and  label  generation  with  the  user's  data  manage- 
ment methods  is  described  in  an  8-page,  full-color 
brochure.  The  electronic  system,  the  SPX-10,  is  avail- 
able in  three  operating  configurations  detailed  in  the 
booklet.  The  model  SPX-10/3,  a  fully  intelligent  stand- 
alone unit,  can  operate  independently;  the  SPX-10/2  can 
be  controlled  through  a  CRT  terminal;  and  the  SPX-1 0/1 , 
is  designed  specifically  to  interface  with  a  computer. 
Soabar,  7722  Dungan  Rd.,  Philadelphia,  PA  19111. 

CIRCLE  INQUIRY  NO.  201 

Security  management  system  that  performs  all  major 
security  functions  necessary  to  protect  an  office  or  plant 
is  described  in  a  full  color  brochure.  The  Dimension 
2000  provides  television  surveillance,  alarm  monitoring, 
card  key  access  control  and  control  of  security-related 
building  operations.  Gordon  Crawght,  Cardkey  Systems, 
20660  Bahama  St.,  Chatsworth,  CA  9131 1 . 

CIRCLE  INQUIRY  NO.  202 

General  accounting  software  package  is  described 
in  a  1-page  brochure.  Modules  include:  general  ledger, 
accounts  receivable,  accounts  payable,  payroll,  inven- 
tory, order  processing  and  job  cost  accounting.  Each 
can  be  used  either  independently  or  interactively  with 
other  modules.  Mercator  Business  Systems,  1294 
Lawrence  Station  Rd.,  Sunnyvale,  CA  94086. 

CIRCLE  INQUIRY  NO.  203 

Data  monitor,  the  801  Mini  Fox,  is  introduced  in 
6-page  color  brochure.  Special  features  are  identified. 
Photographs  of  five  sample  video  displays,  including 
two  configuration  pages  are  provided.  Technical  speci- 
fications and  ordering  information  are  also  included. 
Halcyon,  1  Halcyon  Plaza,  2121  Zanker  Rd.,  San  Jose, 
CA  95131. 

CIRCLE  INQUIRY  NO.  204 

Network  products  are  described  in  1 2-page  brochure 
including  a  full  line  of  network  processors  and  statistical 
multiplexers.  The  first  section  describes  the  intelligent 
nodal  processors— the  6050  distributed  communica- 
tions processor  and  6000  series  intelligent  network 
processors.  The  second  section  deals  with  the  lower 
end  statistical  multiplexers  that  extend  the  economies 
of  data  concentration  and  error-free  transmission  to 
smaller  network  nodes.  Codex  Corp.,  20  Cabot  Blvd., 
Mansfield,  MA  02048. 

CIRCLE  INQUIRY  NO.  205 

Data/word  processing  accessories  are  described  in 
104-page  publication.  It  contains  over  2,200  specialty 
products  for  data,  word  processing  and  microfiche 
users  and  23  pages  of  compatibility  and  cross  reference 
charts.  This  facilitates  the  finding  of  the  correct  ribbon, 
floppy,  cassette,  printwheel  or  thimble  for  many  dif- 
ferent makes  and  models  of  equipment.  American  Word 
Processing  Co.,  18730  Oxnard  St.,  Tarzana,  CA  91356. 
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YOUNG  AND  BRILLIANT 


,'■  r 


Every  so  often  an  individual  is  born  exhibiting 
extraordinary  talent  at  a  very  early  age.  Often, 
they  rise  above  the  multitude,  establishing  them- 
selves as  a  master  in  their  field.  This  individual  is 
called  a  PRODIGY. 

The  PRODIGY  computer  is  so  advanced,  it  clearly 
establishes  itself  as  a  master  in  the  field  of  small 
business  computing. 

Modular  design  and  single  board  construction 
mean  reliability,  expandability,  and  ease  of 
service. 

But  it  is  SOFTWARE  which  truly  sets  PRODIGY 
apart.  Unlike  other  computers,  software  was  a 
major  design  consideration  rather  than  an  after- 
thought. PRODIGY  utilizes  a  highly  advanced 
operating  system  and  PROTEGE*  to  provide 
some  very  impressive  features: 

■  DATA  BASE  MANAGEMENT     ■  INDEXED  FILES 

■  VIRTUAL  CODE  ■  SPOOLING 

■  DATA  COMPRESSION  ■  MULTI-TASKING 

The  result?  Incredible  performance  and  inexpen- 
sive software  development. 

PRODIGY. 


4flp 


".  .  .  Though  it  may  look  like  many  other  micro- 
computer systems  —  PRODIGY  ONE  literally 
speeds  away  from  them  ..."  Max  Schindler. 
Software  Editor  —  ELECTRONIC  DESIGN. 


Your  local  PRODIGY  dealer  maintains  an  exten- 
sive library  of  field  proven  application  software. 
Available  applications  include  General  Ledger, 
Accounts  Receivable,  Accounts  Payable,  Payroll, 
Medical  Billing,  and  a  remarkable  system  for  the 
Personnel  Placement  Industry.  All  are  easy  to  use, 
yet  provide  a  level  of  sophistication  unheard  of  in 
its  price  class.  And  PRODIGY  also  does  Word 
Processing! 

PRODIGY  systems  are  supported  by  a  nationwide 
organization  of  thoroughly  trained,  experienced 
professionals.  Your  PRODIGY  dealer  is  a  SINGLE 
source  for  hardware,  software  and  a  level  of 
service  that  continually  insures  effective,  trouble 
free  operation.' 

Speed,  sophistication,  and  low  cost;  an  incredible 
combination  for  a  small  business  computer. 
Would  you  expect  less  from  a  PRODIGY? 


SYSTEMS,  INC. 
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PRODIGY  and  PROTEGE  are  trademarks  of  PRODIGY  SYSTEMS,  INC. 
'Prodigy's  easy  to  use  compiler-based  small  business  applications  development  Ian  guage.  Prodigy  also  supports  other  popular  languages  such  as  FORTRAN.  COBOL.  BASIC,  and  PASCAL 


Micros  in  Education 
Continued  from  page  70 

Another  reason  is  that  some  courses  lend  them- 
selves to  teaching  sets  of  facts,  as  compared  with 
courses  that  involve  philosophical  concepts  and 
require  strong  personal  interaction  with  the  student.  In 
this  situation,  it's  unlikely  that  a  canned  program  would 
ever  be  suitable. 

When  teachers  prepare  a  custom  courseware 
program,  the  contents  are  under  their  complete  control. 
Special  points  can  be  emphasized  and  selected  areas 
can  be  given  detailed  treatment.  Remedial  programs 
can  be  tailored  to  the  problems  of  individual  students. 
Another  advantage  of  custom  courseware  is  that  the 
teacher  can  modify  it  or  add  to  it  at  any  time. 
Commercial  canned  courseware  is  usually  deliberately 
designed  to  discourage  such  treatment— even  if  the 
teacher  is  fairly  knowledgeable  about  conventional 
commercial  programming. 

One  of  the  first  systems  introduced  specifically  for 
use  with  the  new  microcomputers,  providing  fully 
interactive  teacher  programming  for  truly  interactive 
courseware,  is  the  Generalized  Instructional  System 
(GENIS)  developed  and  marketed  by  Bell  and  Howell.  It 
consists  of  a  Courseware  Development  System  I  (CDS  I), 
a  program  for  developing  instructional  material  and 
MARK-PILOT,  a  computer-assisted  instruction  language. 

A  typical  report  from  a  new  user  is  that  of  Ralph 
Scazafabo,  assistant  principal  of  Addison  Junior-Senior 
High  School  in  the  Southern  Tier  school  near  Corning, 
NY.  First  experiments  at  this  location  were  with  two 
Apple  II  systems.  Results  were  encouraging  and  led  to 


Hazeltine 

Board  Repair 

Available 
All  2000  Series 
AIM  500  Series 

AM  Data  General 

Board  Repair 

Available 

Schulz  Enterprises 

213-287-5067 

1285  Las  Tunas  Dr.  -  San  Gabriel,  CA  91776 
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the  purchase  of  15  Bell  and  Howell  microcomputer 
systems,  a  special  version  of  the  Apple  II  modified 
specifically  for  education.  This  version  contains  the 
identical  internal  working  parts  of  the  Apple  II  Plus  and 
incorporates  some  features  that  make  it  more  suitable 
for  classroom  use.  These  include  a  handle  for  easy 
transport,  a  safety  interlock  to  prevent  students  from 
tampering  with  the  electronics  inside  the  unit,  and  two 
audio  outlets  become  3  AC  outlets.  Included  also  are 
headset  and  external  speaker  jacks,  volume  control,  and 
two  video  inputs  that  allow  for  small  or  large  group  use. 
"We  have  about  300  students  who  are  potential 
users  of  these  micros,"  says  Scazafabo,  "initial  results 
with  our  first  15  units  justified  15  more  units  that  we 
now  have  on  order."  Still  more  units  are  planned  as 
soon  as  some  applied-for  grants  have  been  approved. 

Mini  and  mainframe  options 

Like  many  other  school  systems,  Southern  Tier  was 
not  totally  unfamiliar  with  computer  systems;  they  had 
been  using  a  mainframe  time-sharing  system  for  such 
activities  as  recordkeeping  and  student  guidance.  But 
these  were  not  used  for  classroom  instruction.  When 
school  officials  decided  to  bring  in  classroom  systems, 
they  first  investigated  the  possibility  of  working  with  a 
minicomputer  system  or  mainframe  on  a  time-sharing 
basis,  but  decided  the  expense  and  inflexibility  of  such 
an  arrangement  was  not  suitable. 

Plans  in  the  Southern  Tier  district  are  to  use  the 
microcomputers  from  kindergarten  all  the  way  through 
12th  grade.  At  present,  students  are  allowed  15-minute 
sessions  with  a  micro,  two  to  three  times  a  week. 
Emphasis  is  now  on  remedial  courseware  for  slower 
students,  and  actual  student  computer  time  depends 
somewhat  on  the  student's  need.  Reading  and  math 
are  the  main  subjects.  Some  students  are  taking 
courses  in  how  to  program  the  microcomputer,  and 
science  courses  will  be  added  shortly. 

"We're  finding  'canned'  courseware  to  be  in  short 
supply,"  Scazafabo  says.  "To  help  remedy  this 
problem,  we'll  make  the  micros  available  to  a  number  of 
teachers  during  the  summer  months,  so  they  can 
prepare  GENIS  courseware  for  the  next  school  year." 

The  story  is  very  similar  at  another  school  system 
just  beginning  to  get  into  classroom  micro  techniques. 
Michael  Eisenberg,  head  library  media  specialist  at  the 
Industrial  Communications  center  in  the  Fayetteville 
Manlius  school  district  in  New  York,  reports  that  many 
teachers  are  excited  about  the  possibilities  raised  by 
the  high  school  division's  first  three  Bell  and  Howell 
units.  District  wide,  there  are  10  units.  About  500 
students  are  eligible  to  share  these  units. 

Subjects  now  computer-taught  include  music,  lan- 
guages, math,  science  and  social  studies.  "Students 
actually  fight  over  who  gets  time  on  the  micros.  We  use 
a  sign-up  system  to  keep  order,"  Eisenberg  says,  "we 
try  to  keep  about  a  60/40  ratio  between  micro  classroom 
instruction  time  and  free  time  in  which  students  can  work 
on  their  own— usually  learning  to  program  in  Basic." 
Microcomputer  time  is  assigned  in  20-minute  blocks. 

"The  classroom  micro  is  the  greatest  boom  in  the 
education  field  since  the  invention  of  the  pencil," 
Eisenberg  says.  "But,"  he  adds,  "the  teacher  must  still 
provide  the  all-important  human  element.  Without  a 
teacher,  the  best  classroom  computer  system  in  the 
world  is  still  inadequate. "□ 


158  INTERFACE  AGE 


OCTOBER  1981 


TERMS  of  SALE:     Cash,  checks, 
credit  cards,  or  Purchase  Orders  from 
qualified    firms    and    institutions. 
Minimum    Order    $15.00. 
California   residents   add   6%  tax. 
Minimum     shipping    &    handling 
charge    $.3. 00.        Pricing    & 
availability    subject    to    change 
without  notice. 


Computer  Products 

CIRCLE  INQUIRY  NO.  100 

4901  West  Rosecrans  Ave.,  Hawthorne,  Ca  90250 


JADE 

Double-D 


Get  the  Inside  Track 


u 

S-100  bus  compatible  •  Reads  and  writes  single 
or  double  density  •  Density  is  software  selectable 
•  CP/M"  2.2  compatible  in  single  or  double 
density  •  Controls  up  to  four  5-1/4"  or  8",  single  or 
double-sided  drives  'Single  or  double-sided  drives 
may  be  mixed  in  the  same  system  •  On-board  Z- 
80A  to  assure  reliable  operation  •  EIA  level  serial 
printer  interface  on  board,  baud  rates  to  9600 
(perfect  for  despooling  operations)  •  2K  of  RAM 
on-board  •  Uses  IBM  standard  formats  • 
Designed  to  meet  IEEE  signal  disciplines  •  Works 
with  8080,  8085,  and  Z-80  CPU's  •  4-layer  PC 
board  with  internal  power  and  ground  planes 
provides  very  stable,  low-noise  operation. 

IOD-1200B   Bare  board   $59.95 

IOD-1200K   Kit  $299.95 

IOD-1200A   A&T  for  8" $375.95 

IOD-1205A   A&TforS'/i"  $395.00 

SFC-58001200E  DD  boot  PROM  ....  $20.00 
SFC-59002001F  CP/M 2.2  for  DD  .   $150.00 

JADE 

Memory  Bank  ™ 

8  or  16  Bit  Dynamic  Memory 

New,  from  JADE  (naturally),  an  IEEE  S-100 
64K  dynamic  memory  that  looks  toward  the 
future.  •  IEEE  S-100  standard  pinout  and  signal 
discipline  •  Expandable  to  16  Megabytes  via 
switchable  port  OR  extended  address  lines  •  8  or 
16  bit  words,  automatically,  depending  on  the  type 
of  CPU  on  the  bus  •  4-layer  PC  board  for 
extremely  low-noise  operation. 

The  new  JADE  Memory  Bank™  is  one  of  the 
safest  places  you  can  store  your  valuable  program 
information.  With  its  on-board  refresh  controller, 
this  board  allows  DMA  operations  without  regard 
to  time  factors.  It  will  run  reliably  at  any  system 
clock  rate  up  to  6  MHz--because  it  is  clocked  with 
the  system  clock  itself  (no  one-shots  are  used  for 
timing  operations).  Its  unique  IEEE  design 
enables  it  to  switch  from  a  64K  by  8-bit  board  to  a 
32K  by  16-bit  board  automatically  (responds  to 
IEEE's  16  Rqst  line  and,  if  enabled,  replies  with  16 
Grant). 

On-board  Ml  wait-state  generator  allows  the 
use  of  slower  memory,  and  a  unique  on-board 
precharge  extender  makes  this  board  run  reliably 
with  any  manufacturer's  4116  memory  chips. 

Compatible  with  Cromemco  and  other  CPU 
systems  -  features  enough  optional  strapping  to 
enable  it  to  run  with  any  Z-80/Z8000  system. 

MEM-99730B    Bare  Board    $49.95 

MEM-99730K   Kit,  no  RAM $199.95 

MEM-16730K   16K  kit    $219.95 

MEM-32731K   32K  kit    $239.95 

MEM-48732K   48K  kit    $259.95 

MEM-64733K   64K  kit    $279.95 

Assembled  &  Tested add  $50.00 


Place  Orders  Toll  Free 

Continental  U.S. 
800-421-5500 

Inside  California 
800-262-1710 

For  Technical  Inquires 
or  Customer  Service  call: 

213-973-7707 


JADE 

The  Big  Z 

Z-80A  Based  CPU 


S-100  bus  compatible  •  Switch  selectable  2  or  4 
MHz  operation  •  Serial  I/O  port  •  Accomodates  a 
2708,  2716,  or  2732  EPROM  in  shadow  mode 
allowing  full  use  of  64K  RAM  •  MWRITE  signal  is 
generated  automatically  if  used  without  front 
panel  •  On-board  8251  USART  controls  serial  port 
at  baud  rates  from  75  to  9600  baud  •  Switch 
selectable  IK,  2K,  or  4K  boundary  fully  buffered  • 
Power-on  jump  to  EPROM 

CPU-30201K  Kit  $139.95 

CPU-30201A  A&T  $189.95 

CPU-30200B   Bare  board    $35.00 


Video  Terminals 


VIEWPIONT  -  ADDS 

Detachable  keyboard,  serial  RSS32C  interface,  baud  rates 
from  1 10  to  19,200,  auxiliary  serial  output  port.  24  x  HO  display, 
tiltable  screen,  international  character  set 
VDT-501210   Sale  Priced    $639.95 

TELEVIDEO  950 

Detachable  keyboard,  split  screen  with  line  luck,  etched  CRT, 
programmable  function  keys,  onscreen  status  line,  buffered 
auxiliary  port,  14  x  10  dot  matrix,  self  test,  serviced  nation- 
wide by  General  Electric 
VDT-901250   List  $1195.00    $995.00 


JADE 

Disk  Sub-Systems 

Shugart,  Siemens,  Qume 


Handsome  metal  cabinet  with  proportionally 
balanced  air  flow  system  •  Rugged  dual  drive 
power  supply  •  Power  cable  kit  •  Power  switch, 
line  cord,  fuse  holder,  cooling  fan  •  Never-Mar 
rubber  feet  •  All  necessary  hardware  to  mount  2- 
8"  disk  drives,  power  supply,  and  fan  •  Does  not 
include  signal  cable 

Dual  8"  Subassembly  Cabinet 

END-000420   Bare  cabinet  $59.95 

END-000421    Cabinet  kit    $225.00 

END-000431    A&T  $359.95 

8"  Disk  Drive  Subsystems 
Single  Sided,  Double  Density 
END-000423   Kit  w/2  FDWO-SDs    . .    $975.00 
END-000424  A  &  T  w,  2  FDWO-SDs  $1175.00 
END-000433   Kit  w/2  SASOlRs    . . .    $999.95 
END-000434  A  &  T  w/2  SASOlRs    $1195.00 

8"  Disk  Drive  Subsystems 
Double  Sided,  Double  Density 

END-000426   Kit  w/2  DT-8s    $1475.00 

END-000427  A&T  w/2  DT-Ss  . . .  $1675.00 
END-000436  Kit  w/2  SASSlRs  ..  $1495.00 
END-000437   A  &  T  w/2  SA-SSIRs    $1695.00 


JADE 

S.P.I.C. 

Our  "SPICy"  New  I/O  Board 


New,  from  JADE,  one  of  the  most  advanced, 
technologically  sophisticated  Serial/Parallel 
Interrupt  Controller  systems  in  the  world.  On  a 
single  IEEE  S-100  standard  board,  JADE  has 
packed  two  bi-directional  parallel  ports  with  full 
handshaking,  four  serial  channels  (asynchronous, 

IBM-compatible  bi-synch,  synchronous, 
HDLC/SDLC)  with  complete  modem  control  lines, 
and  16  counter-timer  channels. 

Utilizing  the  highly  advanced  Zilog  peripheral 
chips,  (Z-80  SIO,  PIO  &  CTCs),  the  SPIC  board  is 
fully  programmable  to  serve  as  the  foundation  for  a 
multi-user  multi-tasking  system.  Although  the 
board  can  be  operated  in  an  8080/8085  system,  we 
recommend  its  use  with  a  Z-80/Z8000  system 
utilizing  the  powerful  Z-80/Z8000  interrupt  Mode  2. 
Each  of  the  seven  Z-80  peripheral  chips  can 
generate  its  own  interrupt  vector,  with  daisy-chain 
priority  levels.  Each  counter-timer  channel  can  be 
programmed  to  monitor  an  interrupt  vector  line  on 
the  S-100  bus,  to  serve  as  an  interval  timer  or  real- 
time clock,  and  to  operate  as  a  software  controllable 
baud  rate  generator.  Each  SIO  channel  can  be 
driven  independently  with  separate  Tx/Rx  clocks 
for  each  channel,  so  your  peripherals  can  have 
varied    baud    rates,    from    110    to    76,800    baud 

In  addition,  this  board  can  serve  as  a  data 
concentrator  link  to  an  IBM,  DEC,  or  Data  General 
mainframe  computer,  utilizing  a  high-speed  serial 
channel  that  is  programmable  to  virtually  any 
protocol. 

IOI-1045B   Bare  board  &  manual   $49.95 

IOI-1045K   Kit.  standard    $179.95 

IO1-1045A   A&T.  standard    $239.95 

IOI-1046K   Kit  w/full  chip  set    $219.95 

IO1-1046A   A&T  w/full  chip  set    . . .    $299.95 

Jade  Business  Software 

Now,  for  the  first  time,  at  an  amazingly  low  price, 
CP/M  and  SDOS  users  can  get  an  affordable 
business  software  package.  Just  look  at  these 
programs!  All  come  complete  with  basic  code 
(written  to  run  under  CBASIC  I),  for  easy 
customizing  and  modification.  All  software  is 
self-documenting.  The  package  price  includes  a 
word-processing  system.  When  printed  on  the 
system's  printer,  all  files  with  the  extension 
xxxTOT.  constitute  a  complete  manual.  No 
manuals  are  supplied  with  the  package  other  than 
as  they  appear  on  the  disks.  All  software  is 
supplied  on  8"  premium  quality  JADE  Diskettes. 
Software  sold  as  is.  (Sorry,  but  at  these  low  prices 
we  can  not  offer  our  usual  friendly  support  and 
handholding.) 

Includes;    General    Ledger,    Payroll,    Invoicing, 
Inventory    Control  ,    Accounts    Recievable,    Cash 
Disbursements,    Fixed    Assets,    Cash    Receipts,    & 
Mailing  List  Management. 
Special  Package  Price    $249.95 


Guide  to  Computer-Based  Training  Systems 
Continued  from  page  74 

a  ready-to-use  training  course.  It  is  a  course  develop- 
ment effort,  as  is  traditional,  with  the  developer  using 
an  author  language  and  terminal  instead  of  the  type- 
writer. This  means  that  the  developer  will  have  to  learn 
how  to  use  this  language,  which  will  cost  some  time 
and  money.  However,  this  seems  to  be  rather  insig- 
nificant for  a  career  trainer.  The  authoring  languages 
usually  give  the  developer  the  ability  to  individualize 
training,  so  that  only  what  is  needed  is  delivered  to  the 
trainee.  If  remedial  assistance  is  necessary,  it  can  also 
be  prescribed.  Most  authoring  languages  allow  con- 
siderable animation  and  simulation,  which  potentially 
could  cut  the  expenses  for  test  equipment  and  other 
hardware  that  may  be  necessary,  but  are  only  used 
sporadically  through  the  training.  Many  other  media 
(slides,  video  tape,  film)  may  be  programmed  into  the 
lessons  through  the  use  of  an  author  language. 

On  the  other  side  is  the  delivery  system.  This 
consists  of  the  hardware  from  which  the  training  will  be 
delivered  and  the  courseware  (course  software)  that 
constitutes  the  lesson  material  and  guide.  Common 
CBT  delivery  systems  are  made  up  of  a  CRT  terminal 
and  associated  hardware  with  a  software  source.  This 
will  be  more  evident  as  each  system  type  is  examined. 

There  are  several  steps  in  selecting  a  CBT  system, 
first  being  the  identification  of  training  needs, 
specifically  those  where  CBT  applications  will  work 
best.  This  can  be  divided  into  two  areas:  the  need  to 
manage  instruction,  provide  remedial  actions,  validate 
mastery,  automate  record  keeping  and  give  feedback 


.iTM.i 


SAVE  ON 

TRS-80 

COMPUTERS 

&  ACCESSORIES 


•  FREE   SHIPPING    in   48   continental    con- 
tigious  states. 

•  NO  SALES  TAX  collected  on  out-of-state 
orders. 

•  FREE  PRICE  LIST  available  upon  request. 


TOLL  FREE  ORDER  NO.  800-531-7466 
(Operator  99) 

Texas  &  Principle  No.  512-581-2766 

Fort  Worth  No.  817-625-6333 

Telex  Number  767339 


Pan  American  Electronics 


Dept.  99  •  1117  Conway  Avenue 

Mission,  Texas  78572 

NEW  Fort  Worth  Branch 

Dept.  99  •  2912  N.  Main  St. 

Fort  Worth,  Texas  76106 


^S^3^saTrademaii<ofTandvCorp. 


to  trainees;  and  provision  of  simulations  and  drill  and 
practice  sessions  for  proficiency. 

Next,  it  is  necessary  to  determine  whether  course- 
ware already  exists  to  fill  the  training  need.  And  if  so,  is 
it  available  for  lease  or  purchase?  If  the  courseware  is 
not  available,  will  it  be  more  cost  effective  to  have  a 
vendor  produce  it  or  to  develop  the  courseware  in- 
house?  One  should  then  develop  a  set  of  CBT  selection 
guides,  such  as  available  courseware  for  a  particular 
system,  its  authoring  capabilities,  necessary  operating 
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CIRCLE  INQUIRY  NO.  108 


The  disadvantages 
may  be  associated  with 
too  much  centralization 


environment  and  cost.  It's  also  wise  to  look  at  alter- 
native CBT  systems.  When  you  have  examined  one, 
compare  it  to  the  others.  Make  your  selection,  based 
on  all  the  facts.  There  will  be  support  from  the  vendors 
to  help  after  the  decision  is  made. 

There  are  three  basic  types  of  CBT  systems  currently 
available.  Examples  of  each  are  included  in  the  accom- 
panying chart,  which  demonstrates  prime  capabilities 
necessary  for  a  viable  CBT  system. 

First  is  the  multiple  terminal  system  that  requires  a 
processor  devoted  solely  to  training  delivery.  The 
dedicated  processor  system  devotes  all  its  computing 
power  to  the  delivery  of  training,  giving  vast  centralized 
storage  for  courseware  and  records  and  allowing 
communications  between  students  and  instructors,  or 
between  authors.  The  disadvantages  may  also  be 
associated  with  too  much  centralization,  where  every 
student  may  be  affected  by  a  problem  in  the  computer 
and  the  necessity  for  specialized  terminals.  The 
systems  we  have  included  in  the  chart  are  SIMPLER 
and  TICCIT. 

A  multiple  terminal  system  is  one  that  runs  under  the 
overall  operating  system  of  a  mainframe  computer, 
such  as  an  IBM  370,  where  training  is  just  another 
client  program.  This  type  of  system  has  the  advantages 
of  the  first  group,  plus  it  uses  an  existing  computer  and 
the  terminals  for  hands-on  courses  that  are  the  same 
as  those  to  be  used  later  in  the  real  world.  Its  disadvan- 
tages are  similar  to  the  first  group;  however,  a  priority 
may  be  set  and  the  execution  of  response  time  may  be 
slower  than  in  the  first  group.  Also,  certain  additions  of 
equipment  may  be  needed  to  provide  access  to  the 
system  on  a  wide  scale  basis.  The  systems  in  the  chart 
are  DEC,  IIS,  PHOENIX,  PLATO,  S/T3  and  UNIX/CAT. 

The  final  category  includes  systems  that  use  stand- 
alone microprocessor  driven  terminals,  where  the 
system  is  devoted  to  one  user  at  a  time.  This  makes  it 
possible  to  set  up  the  display  screen  much  faster  than 
the  other  two  system  types.  There  are  no  communica- 
tion links.  One  trainee  is  not  affected  by  another's 
computer  problems  and  the  investment  tends  to  be 
smaller  than  with  a  large  system.  This  also  has  some 
problems,  since  there  is  no  easy  way  of  distributing 
courseware,  no  centralized  storage  or  access  to  the 
courseware,  and  no  communication  on  a  realtime  basis 
with  the  instructor.  This  group  is  represented  in  the 
chart  by  PASS,  RC-1  and  SIMPL.D 
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DISK  111 

100%  Compatible 


Model  Iff  Disks 


Complete  Business 
System  includes: 
48K  TRS-80™  Model 
III,  Disk  III™  2  Drive 
System,  TRSDOS 
and  Manual. 


$1882 


DISK  III  Single 

drive  assy  $599.00 
DISK  III  Two 

drive  assy  864.00 
DISK  III  Assy 

w/out  drives  435.00 
TRSDOS™  & 

Manual  21.90 

External  drives 

(3&4)  299.00 


IMMEDIATE  DELIVERY  -  COMPARE  AND  SAVE 

VR  Data's  DISK  III  features: 

•  Completely  compatible  with  TRSDOS 

•  State-of-the-art  circuitry 

•  Fully  tested,  calibrated  &  burned-in 

•  Up  to  4  drive  configuration 

•  Heavy  duty  linear  power  supply 

•  Warranty  120  days  -  100%  parts  and  labor 

•  Installation  with  simple  hand  tools 

•  Optional  80  Jk  and  2  sided  drives 

'DISK  III  single  drive  assembly  includes:  one  40 
track  5Vi"  double  density  drive,  power  supply, 
controller,  mounting  hardware,  and  applicable 
cables. 


Peripherals 

MODEL  l/lll             d 

:^oo 

Epson  MX80 

$485.00 

Drivew/PS&Enc    M 

)Z/V 

Epson  MX80FT 

600.00 

Microline80 

425.00 

Fully  Compatible 

Centronics  739 

750.00 

120  day  warranty 

Starwriter25(P) 

1395.00 

Easy  installation 

RS-232  Model  III 

75.00 

80tkor2sided 

$419.00 

Lexicon  Modem 

125.00 

80tk&2sided 

549.00 

IF  YOU  DON'T  SEE  IT  ADVERTISED  CALL  US  AND  ASK  FOR  IT. 

PUBLISHED  PRICES  REFLECT  CASH  DISCOUNT. 

ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 

TRS-80  and  TRSDOS  are  trademarks  of  Tandy  Corp. 
DISK  III  is  a  trademark  of  VR  Data  Corp. 

Dealership  available.  To  order  call  toll  free-800  345-8102  or  (215)  461-5300  in  PA. 


OTHER  PRODUCTS 

TRS-80  Color 

Computer  16K 

$525.00 

Disk  &  Other 

Mysteries 

22.50 

Basic  &  Other 

Mysteries 

29.95 

The  Custom 

TRS-80 

29.95 

Superbrain64K 

2849.00 

91/2x11  paper-case 

29.95 

Ribbons 

QUOTE 

tr 


VR  Data  Corporation 
777  Henderson  Boulevard 


•  Folcroft,  PA  19032 
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SOMETIMES, 
SMALLER  IS  BET' 

AND  PLENTY 
IS  BETTER  THAN 


We've  had  a  lot  of  evidence  lately  that  "big  isn't 
always  best  Two-dollar  gasoline  in  a  twelve- 
cylinder  Jaguar  is  a  foolish  mismatch  It's  dumb  to 
buy  a  two- story  mainframe  to  do  a  microprocessor- 
size  job. 

The  Mini/Micro  Computer  Conference  and 
Exposition  has  never  aimed  at  sheer  size  and 
weight.  The  way  we  see  it,  enough  is  enough. 
Where  does  the  gorilla  sleep? 
The  industry  already  has  its  monster  event.  Like 
the  two-ton  gorilla,  NCC  sleeps  wherever  it  wants 
to,  and  when  and  how  it  wants  to.  In  1981,  it  chose 
Chicago. 

Mini/Micro81  has  chosen  Anaheim  That  makes 
us  the  only  show-and-tell  computer  event  in 
California  this  year. 

We're  not  trying  for  Huge;  we're  trying  for  Good 
and  Useful.  We  know  we'll  bring  together  a  high- 
quality,  professional  audience  of  about  8000  —just 
as  we  have  in  Anaheim  in  each  previous  occasion 

15  good  and  relevant  technical  sessions 

Mini/Micro81  will  have  a  program  of  15  expert 
half-day  sessions  —  real- world  presentations  of 
ideas  and  opportunities,  trends  and  applications. 

We're  not  going  to  offer  100  sessions,  and  we 
won't  welcome  "Mathematical  Modelling  for  the 
21st  Century." 

We've  added  a  first-day  plenary  session,  featuring 
keynote  remarks  by  Representative  Barry 
Goldwater,  Jr.  —  the  tough- minded  congressman 
from  California's  27th  district,  who  sits  on  the 
House  Science  and  Technology  Committee. 

We've  added  daily  User  Feedback  Forums,  open 
to  all—  informal  straight  talk  about  day-to-day 
problems  and  solutions  with  a  strong  panel  to 
arrive  at  some  honest  answers. 

We've  made  arrangements  for  companies  to 
present  Vendor  Seminars  —  system  demos  and 
technical  how-to  presentations. 


At  the  Anaheim  Convention  Center 
November  2,  3,  4,  1981 


■:■■;.:■;''::■                 ':;    i 
■  '■  :■■:■                    '     ■ 

w 

Smack-dab  in  the  middle  of  the  action 

We're  putting  all  of  this  into  one  of  the  great 
arenas  in  the  country,  and  right  in  the  fast  lane  of 
California  computer  activity—  the  Los 
Angeles/Orange  County/San  Diego  megalopolis. 

Mini/Micro  is  designed  so  everybody  wins:  We 
carpet  and  "landscape"  our  aisles,  and  leave  lots  of 
room  for  rest- stops;  we  have  a  working  restaurant 
right  on  the  showfloor  and  a  bar  for  occasional 
R  &  R.  Our  registration  is  the  computer-based 
kind  and  each  visitor  has  a  "credit  card"  for 
requesting  further  info. 

We  take  more  Anaheim  Convention  Center  space 
than  we  need  —  more  than  enough  for  thousands  of 
guests  to  move  through  hundreds  of  product 
displays  in  three  days  without  bumps  and  grinds 
and  elbows  in  the  ribs. 

A  good  three  days  for  small  computer  people 

That's  the  way  we  produce  Mini/Micro,  and  we 
admit  to  thinking  small.  We're  all  about  small 
computers  and  systems,  and  we're  out  to  attract 
just  the  key  people  in  the  huge  Southern  California 
computer  and  EDP  market.  We  can  give  the 
exhibitors  and  our  visitors  much  more  than  their 
money's  worth  at  the  8,000-guest  level. 

We  would  realize  a  lot  more  income  at  20,000 
people,  but  then  we  would  have  a  quality- control 
and  crowded- aisle  problem  NCC  plays  the  big 
numbers  game  better  than  we  care  to. 

Sometimes  smaller  is  better. 

Mini/Micro  Computer  Conference  and  Exposition 
32302  Camino  Capistrano,  Suite  202 
San  Juan  Capistrano,  CA  92675 

□  Please  send  me  a  detailed  Preview  Program 

□  Please  send  me  complete  exhibiting  information 

Name/Title 

Company 

Address 

City,  State,  Zip 


Mini/Micro81,  32302  Camino  Capistrano,  Suite  202,  San  Juan  Capistrano,  CA  92675  (714)  661-3301 
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APPLIED  DATA 
COMPUTER  CENTER7. 


TM 


THE  PASCAL/MT£w$250.00 


featuring  Data  General  minicomputer 
and  FMG  software.  Visit  our  showroom 
and  get  a  hands-on  demonstration  of 
the  most  modern  business  computers 
and  software  applications. 

Send  for 
FREE  CATALOG! 


■Compiler  executes  under  the  CP  M 
operating  system  in  as  little  as  32 
K  bytes  of  RAM 

•  Interactive  Symbolic  Debugger  which 
enables  the  programmer  to  examine 
variables,  set  a  breakpoint,  and  trace 
procedure  calls  interactively  at.run 
time 

■  Compiles  at  the  rate  of  600  lines  per 
minute  on  a  2  MHZ  8080 

•  Programs  Execute  up  to  10  TIMES 
FASTER  than  popular  interpretive 
Pascals 

•  The  code  generated  is  8080  object 
code  which  is  ROMable  with  a  mini- 
mum run  time  overhead  of  1.5K  bytes 

■  Interrupt  procedures  allow  the  pro- 


grammer to  write  interrupt  drivers  for 
I  0  and  other  real  time  tasks  in  Pas- 
cal MT 

•  Bit  manipulations  of  variables  may  be 
performed  with  the  built-in  proce- 
dures:.SETBIT,  CLRBIT,  TSTBIT. 
SHL  SHR.  SWAP.  LO.  HI. 

•  Assembly  language  subroutines  may 
be  called  from  Pascal  MT 

•  Business  arithmetic  version  of  Pascal 
MT  is  also  available 

•  Pascal  data  structures  supported  are: 
ENUMERATION  AND  SUBRANGE 
TYPES.  RECORD.  ARRAY.  REAL. 
INTEGER.  CHAR,  and  BOOLEAN 

•  Not  implemented  are:  SETS.  GOTO. 
GET.  PUT 


„  BUSINESS  CONTROL  PROGRAMS 

^S|  FROM  THE  ORIGINATOR  OF  THE  TRS-80®     PROJECT 


M-477 


531 6  TRAIL  LAKE  DR.         .  FT.  WORTH,  TX  76133 

(817)294-2510 

9  a.m.  —  5  p.m.  Monday — Friday 


CP/M@2 

•  Enhanced  Upward  Compatible 
File  System 

•  Powerful  New  Random  Access 
Capabilities 

FMG  Corporation  now  offers  the 
CP  M  2.2  for  the  TRS-80  Model  II. 
From  minidisks,  floppy  disks,  all 
the  way  to  high-capacity  hard 
disks,  the  flexibility  of  CP  M  2.2 
makes  it  a  truly  universal  operat- 
ing system.  The  package  includes 
an  8"  system  disk,  editor,  assem- ' 


AS  LOW  AS  $200.00 


BUSINESS 

•  General  Ledger 

•  Payroll 

•  Accounts  Payable 

•  Accounts  Receivable 

These  business  systems  are  de- 
signed with  the  business  manager 
in  mind!  Totally  screen  oriented, 

thaw  ni„n  nnmnUn  ,  ,e.r\r  nmmn»;nn 


as  each  entry  is  required.  Major 
changes  in  your  current  book- 


AS  LOW  AS  $250.00 


SOFTWARE 
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LOWEST  PRICE  -  BEST  QUALITY 


NORTH  STAR 


North  Star  Horizon  2 

2-5V4  Disk  Drives 
32K  Double  Den 
Factory  assem.  &  tested 
Factory  guaranteed 
List  $3695 

only 


$2697 


POWERFUL  NORTH  STAR 
SUPERB  FOR  BUSINESS 

FACTORY  ASSEMBLED  &  TESTED 

HORIZON-2-64K-DOUBLE  DEN 

HORIZON-2-32K-QUAD  DENSITY 

HORIZON-2-64K-QUAD 

HORIZON  RAM  ASSM  1 6K  =  $279 

HORIZON  RAM  ASSM  48K  =  $679 

HORIZON  DISK  DRIVE  SALE 

DOUB  DEN 
NORTH  STAR  HARD  DISK  18  Mb 


BASIC  FREE 
&  SCIENCE 


LIST 
$4195 
$3995 
$4495 


SAVE! 
$5375 


NORTH  STAR  TIME  SHARING  MULTI-USER 


ONLY 
$3062 
$2916 
$3281 
32K=$479 
64K=$879 

$  455 
$3923 
CALL 


TERMINALS  Z-1 9  $725 


SUPERBRAIN 

ZENITH 


SUPERBRAIN  QD  64K 

List  $3995  only  $2995 


Z-89  48K 

List  $2895  only  $2299 


INTERTUBEIII 


only  $725 

DYNABYTE  COMPUTER— SAVE— PHONE 

EPSON  MX-80— PHONE 

ANADEX  9501  $1349 

NEC  PRINTER  $2639 

TRACTOR, 

THIMBLE, 

RIBBON 

DIP-81  $395 

TEC  LETTER  QUAL  $1599 


InterSystems 

ITHACA  INTERSYSTEMS  2A 

Z-80A  CPU  4  MHz 
64K  Dynamic  RAM 
Front  panel 
V  I/O — with  interrupts 
FDCII  Disk  Controller 
20  slot  motherboard 

CALL  FOR  PRICE- 
TOO  LOW  TO  ADVERTISE! 

PASCAUZ  +  THE  FASTEST  PASCAL  $375 

Z-8000  &  CACHE  BIOS— POWERFUL— PHONE 

8086  16  BIT  CPU  &  SUPPORT  CARD  SEATTLE  $695 

CALIFORNIA  COMPUTER  2210A  ONLY  $1795 

MORROW  8"  DISK 

DISCUS  2D  +  CP/M1"    600K  ONLY  $929 

DISCUS  2  +  2  +  CP/M®    1.2  MEGA  B.  $1240 

ADD  DRIVES  2D  =$650  2  +  2  =  $975 

2D-DUAL  +  CP/M®    ONLY  $1540 

FREE  MBASIC  FROM  MORROW!! 


MORROW  HARD  DISK 

26,000,000  BYTES!! 

LIST  $4995  ONLY  $3919 

CP/M®    IS  INCLUDED! 


SAVE  ON  MEMORY  AND  PROGRAMS 


SYSTEMS  MEMORY  64K  A  &  T  4mHz 

$590 

SYSTEM  MEMORY  64K  BANK  SELECT 
$740 

ITHACA  MEMORY  8/1 6-bit  64K  $845 

SEATTLE  MEMORY  8/1 6  BIT  16K        $249 

SSM  KITS  Z-80  CPU  $221 

VIDEO  BRDV83  4Mhz  $412 

ANADEX  PRINTER  DP-9500-1  $1 349 

CAT  NOVATION  MODEM  $169 

ECONORAM2A8K  ASSM  $179 

NSSE  1-22  &  P01  TERRIFIC  PROGRAMS 
ONLY  $10.  EACH 
NORTHWORD  $329   MAILMAN  $246 
INFOMAN  $411 


WORDSTAR 


SPECTRUM  $269 

COMPUPRO  SAVE 

EZ-CODER  Translates  English  to  BASIC 
$71 
ECOSOFT  FULL  ACCOUNTING  PKG 

$355 
BOX  OF  DISKETTES  $29 

SECRETARY  WORD  PROCESSOR 

The  Best!  $99 
GOFAST  NORTH  STAR  BASIC 
OPTIMIZER— FAST  $71 

Which  Computers  are  BEST? 
BROCHURE  FREE 

North  Star  Documentation  refundable 
w/HRZ  $35 


TARBELL  COMPUTER-PHONE 

AMERICAN  SQUARE  COMPUTERS  BEATS  ADV.  PRICES 


square 

American    [||]  Computers 

91 9-889-4577        KIVETT  DR.  JAMESTOWN  N.C.  27282         91 9-883-1 1 05 
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®  CP/M  Is  a  registered  trademark  of  Digital  Research,  Inc. 
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Articles 
Wanted... 


INTERFACE  AGE  is  seeking  a 
variety  of  articles  for  the  coming  year. 
Articles  on  hardware,  software  and 
technical  advances  in  the  computer 
graphics  and  art  field  should  be 
received  no  later  than  October  1 5  to 
be  considered  for  the  February  issue. 
Articles  dealing  with  end-user 
options  in  computer  usage  (pur- 
chasing, leasing,  timesharing,  etc.) 
should  be  received  no  later  than 
November  15  for  possible  inclusion 
in  the  March  issue. 

Other  article  topics  being  solicited 
include:  business  hardware,  soft- 
ware, and  unique  applications,  com- 
puter languages,  computerized  com- 
munications, medical  and  educa- 
tional applications,  personal  and 
home  applications,  word  processors, 
peripherals  and  interfacing  products, 
tutorials  and  utility  programs.  Special 
emphasis  is  placed  on  business 
systems  and  applications. 

The  payment  rate  ranges  from  $20 
to  $50  per  published  page.  Submit- 
tals should  include  an  abstract, 
outline  and  stamped  return  envelope. 
Manuscripts  should  be  typed, 
double  spaced  with  one-inch 
margins.  Minimum  length  is  four 
pages,  unless  programs  are  included. 
Photos  should  be  numbered  and  have 
a  brief  description  attached.  Tables, 
listings,  etc.  should  be  on  separate 
pages  and  each  should  have  a  cap- 
tion. Computer  listings  should  be 
printed  using  a  new  ribbon  to  assure 
good  reproduction.  Authors  are  re- 
quested to  submit  a  statement  of 
their  background  and  expertise. 

The  publisher  assumes  no  respon- 
sibility for  artwork,  photos  or 
manuscripts.  No  acknowledgement 
is  made  unless  accompanied  with  a 
stamped  return  envelope. 

Address  all  inquiries  to  Editorial 
Department,  INTERFACE  AGE 
Magazine,  16704  Marquardt  Ave., 
Cerritos,  CA  90701.  Please  do 
not  phone  for  information  about 
submissions. 


MICRO  INDEX  CLASSIFIED 


INTERACT  Owners.  You  are  not  aban- 
doned. Write  or  call  for  catalogue  on 
tapes,  keyboards,  RS232  interface, 
documentation,  sales  and  service. 
Micro  Video,  POB  7357,  Ann  Arbor,  Ml 
48107.  (313)  996-0626. 

HP85  DATA  CARTRIDGES  No.  98200A 
100%  Certified.  Box  Of  5— $50.  also 
HP  DC100  Cartridges  No.  9162-0061 
Box  Of  5— $40.  Factory  Sealed.  Limited 
Supply.  Barry  McDonald,  103  Godwin 
Ave.,  Midland  Park,  NJ  07432. 

Increase  sales  of  your  Pocket  Computer 
software.  No  costs  to  you.  Radio  Shack's 
TRS-80  PC.  Sharp's  PC-1 21 1 .  Exiciting 
profit  potential.  XCEL,  1 3763  Polk  Street, 
Sylmar,  CA  91342,  (213)  367-4366. 

MICRO  MOONLIGHTER  newsletter  is 
the  only  publication  devoted  exclusively 
to  helping  you  create,  build,  and  maintain 
a  home-based  business  using  your 
microsystem.  Start  your  own  computer 
cottage  industry  today!  One  year  (12 
issues)  only  $25  in  U.S.,  $29  Canada, 
$35  Worldwide.  Available  from  the 
publisher:  J.  Norman  Goode,  2115-F 
Bernard  Avenue,  Nashville,  TN  37212. 
Visa  and  Mastercard  accepted.  Send 
account  number  and  expiration  date 
with  order. 

ENGINEERING  SOFTWARE  For  Micro- 
Computers...  Written  in  Fortran  and 
Pascal.  Available  on  floppys...for  the 
APPLE.  For  further  details,  please  write 
to:  MICRO-TECH  ASSOCIATES,  2305 
APPLEBY  CT,  WHEATON,  IL  60187 
(312)462-9108. 

RUBIK  CUBE  UNSCRAMBLER.  Enter 
your  own  starting  condition.  Cube 
displayed  after  every  move.  Manual 
Mode:  Try  out  your  own  moves  without 
fumbles.  Automatic  Mode:  Gives  step- 
by-step  solution;  let  the  program  teach 
you  how  to  do  it.  Basic  listing  plus  full 
supporting  documentation,  suits  most 
Basics  except  ZX80.  Send  cheque  or 
order  for  $12  to  Colin  G.  Wray,  32 
Church  Green,  Totternhoe,  Bedfordshire, 
England.  Goods  sent  Air  Mail  by  return. 

MARK  WARE  offers  proven  and  fully 
documented  BASIC  programs.  Request 
free  software  description  from  Dept.  M1 , 
Box  70097,  Sunnyvale,  CA  94086. 

QUALITY  SOFTWARE.  Database  man- 
ager/report generator,  advanced  mailing 
list,  inventory,  word  processor,  GL, 
A/R,  A/P  and  payroll  systems.  Available 
for  TRS-80  Mod-I,  II,  III,  CP'/M  and 
Heath.  For  catalog,  send  long  SASE 
(35(0)  to  Micro  Architect  Inc.,  96  Dothan 
St.,  Arlington,  MA  02174. 
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TIME  AND  EXPENSE 
ACCOUNTING  SYSTEM 

For  any  Z-80  System  with  CP/M"    and  CBASIC  ■ 

CAPABILITIES 

MOO  Billing  Classifications 

*  Fixed  or  Variable  Charges 
•Complete  Accounts  Receivable  System 
*50  Staff  Members,  each  with  4  hourly  rates 
MOO  Clients  and  up 

*2400  or  more  Transactions  per  disk 

*  Use  as  many  disks  as  needed 
*Aged  Client  Reports 

•Statements  and  Status  Reports  for  all  Clients 

•Staff  Analysis  Reports 

•Mailing  Labels 

•Interfaces  with  our  General  Ledger  Programs 
TIME  AND  EXPENSE  Complete  with  Source 
Code  $200.00.  Demonstration  Disk  with  Docu- 
mentation on  Disk  $25.00.  Purchase  price  of 
Demo  Disk  will  be  applied  towards  T  &  E  package  if 
purchased.  (COD  o.k.  in  U.S.) 

SPECIFY  DISK  SIZE  AND  FORMAT 

COMPUMATE  DATA  SYSTEMS 

3701  WEST  240th  STREET 

TORRANCE,  CALIF.  90505 

(213)  375-3720 


ENGINEERING  ANALYSIS 
SOFTWARE 

Box  1 059 

Highstown,  N.j.  08520 

(20I)  367-5735 

Critical  Path  (CPM)  Project  Control 

computes  network  start/stop  dates  with  float 

prints  cost  and  project  status  evaluation  report 

&  network  gantt  chart  —  500  node  capacity 

TRS-80  (I,  II,  &  III)  &  North  Star  S300.00 

Tube  Bending  —  fabrication  data  for  bent  tube  shapes 

input  bend  radius  and  node  coordinates 

computes  tube  cut  length,  bend  and  plane  angles,  segment 

lengths  and  mandrel  stop  setting  required  lor  bending 

machines  -  TRS-80  (I,  II,  &  III)  &  North  Star  $125.00 

Linear  Programming  —  computes  max/min  cost  functions 

equations  are  entered  using  free-form  input 

TRS-80  [I,  II.  &  III)  &  North  Star  $60.00 

Custom  applications  of  this  program  to  compute  feed  mixes. 

ice  cream  blends,  meat  mixtures,  etc.  are  available. 

call  for  quote. 

Other  Engineering  Programs  including  MC2  Software: 

Space  Frame  Structural  Analysis 

HVAC  Load  Computations 

Fire  Sprinkler  Design 

Hardy  Cross  Water  System  Analysis 

Sheet  Metal  Estimating 
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MICRO-MARKET  ADS 

SELL 

YOUR  PRODUCTS 

A  new  format  has  been 
established  for  the  Micro- 
Market  section.  All  ads  are 
now  2  inches  wide  by  3  inches 
deep.  Price  is  $320  on  a  1x 
rate.  Submit  ads  with  check 
or  money  order  to: 

INTERFACE  AGE  Magazine 
Micro-Market  Ads 

P.O.  Box  1234 

Cerriros,  CA  90701 

(213)926-9544 


NEW!  for 
the  '89  from 


MAGNOLIA  fl 

MICROSYSTEMS 


DOUBLE  DENSITY 
DISK  CONTROLLER 

for  both  5W  &  8"  drives 

onlyCpvDyO  complete 

including  CP/M™2.2 

MAGNOLIA  MICROSYSTEMS,  INC. 

2812Thorndyke  W.,  Seattle  98199 

(206)  285-7266  (800)  426-2841 

CP/M  is  a  trademark  of  Digital  Research. 
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floppy  disks. 

100%  CERTIFIED  AND  TESTED 
PREMIUM  QUALITY 

a  BASF 

Immediate  off  the  shelf  delivery. .  .one  box  or 
quantity  orders  welcome. 

SAVE  Vop  40% 


CALL  OUR  ORDER  DESK  NOW! 

(805)  985-9824 

MASTERCARD  -  VISA  -  C.O.D. 

NATIONAL  DATA  SUPPLIES.  INC. 
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NORTHSTAR  UTILITIES 

*MAPDISK 

—Lists  all  disk  files  in  order  by  location 
—Identifies  all  free  space  on  diskette 
—Deletes  individual  files 

(or  groups  of  files)  on  request 

*BASIC  CROSS  REFERENCE  and 
TRACE  PROGRAM 

—All  Variable.  String  and  Array  names  used  in 
any  NS  program  listed  alphabetically. 

—Shows  line  where  each  variable  is  used. 

—Produces  Cross  Reference  for  entire 
programs  or  for  any  individual  variable,  string 
or  array  name. 

—Lists  line  numbers  for  all  FOR.  THEN  GOTO 
GOSUB.  EXIT.  RETURN.  STOP.  CHAIN  and 
END  Statements  used  in  any  program 

—CRT  and/or  Printer  Output  with  the  above. 

For  Northstar  double  density  diskette  with 
both  utility  programs  plus  extensive  docu- 
mentation send  $35.00  to:  (Sorry  No  C.O.O.'s) 

Compumate  Data  Systems 

3701  West  240th  Street 

Torrance,  Calif.  90505 

(213)  375-3720 


New  Sensibly-Priced  Paper  Tape  Reader 

A  new,  smaller,  less  expensive  Stand-Alone  Paper 
Tape  Reader  Model  605  reads  at  1 50  CPS.  has  a 
parallel  TTL  output  and  is  bidirectional.  It  stops  on 
character,  is  completely  self-contained  and  has 
automatic  taut-tape  sensing. 
The  new  reader  has  5  volt  DC  and  24  volt  DC 
output  power  available  and  an  optional  internal 
clock.  The  desk-top  model  is  priced  at  S495  for 
one  unit,  a  saving  of  about  25%  of  the  price  of  the 
larger  Model  612. 

Contact  Louis  Doshay,  Addmaster  Corpora- 
tion, 416  Juniperb  Serra  Drive,  San  Gabriel 
91776;  telephone  (213)  285-1121 


CAN  YOU  KEEP  A  SECRET? 

PrivateLine  Can! 

PrivateLine  turns  the  inexpensive  Radio  Shack 
Color  Compuier  with  modem  into  a  secure  cornmu 
nicalions  .termin.il.  Talk  to  any  similarly  equipped 
Color  Compuier  in  absolute  security  using  your 
own  8  character  key.  Change  keys  as  often  as  you 
iike. 

PrivateLine  uses  an  advanced  encryption  algo- 
rithm with  billions  of  different  combinations  lo  en- 
sure secure  communications.  The  information 
typed  in  at  one  computer  appears  on  the  screen  of 
the  other  computer  —  in  between  it  is  scrambled 
beyond  recognition. 

PrivateLine  comes  in  a  convenient  plug  in  ROM 
Cartridge  and  works  with  any  size  Color  Computer 
and  full  duplex  modem,  such  as  the  Radio  Shack  di- 
rect connect  modem. 

PrivateLine  is  priced  at  $99.00  or  2/$  189.00 
Send  check  or  money  order  to: 


P.O.  Box  10234 
Austin,  Texas  78766 
(512)837-4665 


NEW  16K-RAM 
PERSONAL  COMPUTER 


$22900 


FACTORY  SALE 
PRICE 


For  $229°°  you  get  the  new  Interact 
Model  "R"  Computer,  16K-RAM, 
2K-ROM,  8080A  Microprocessor, 
color,  sound,  full  53  keyboard,  high 
speed  cassette,  AC  adapter,  R.F. 
Modulator,  Black  Console  Case,  90 
days  parts  and  labor  warranty, 
owners'  guide,  FCC  approved. 
15  DAY  FREE  TRIAL  Return  within 
1 5  days  complete  and  undamaged  for 
refund  of  purchase  price. 

PROTECTO  ENTERPRiZES 
BOX  550,  BARRINGTON,  IL  60010 
TO  ORDER  PHONE  312/382-5244 


APPLE  II  EDUCATION  DISKS 

TEACHER  CREATE  DISKS 

Create,  alter,  print  copies  of  your  own  CAI  lessons 
tor  student  use  without  programming  skills 
TESTING  SERIES 

Matching -Multiple  choice.  True/False -com- 
pletion. SPELLING  &  PAHTS  OF  SPEECH 
QUESTION/ANSWER  SERiES  —  $32  Disk 
BASIC  TUTOR  SERIES 

A  series  of  seven  disks  with  68  studies  designed 

for  novice  programmers  Teaches  how  to  program 

in  APPLESOFT  Basic 

S32  disk,  or  S190/series  of  7 

ALSO 

ASTRONOMY  •  PHYSICS  •  POPULATIONS  • 

POT  POURRI  and  others  $32/disk  S  doc  Send 

for  free  catalog.  5%  discount  for  prepaid  orders  or 

school  P.O.'S  Guaranteed  disks 

Ten  Bay  St ,  Design  66  Westport,  CT 


MEMOREX 

FLEXIBLE  DISCS 


WE  WILL  NOT  BE  UNDER- 
SOLD!! Call  Free  (800)235-4137 

for  prices  and  information.  Dealer 
inquiries  invited  and  CO.D.'s 
accepted 


PACIFIC 
EXCHANGES 

100  Foothill  Blvd. 
San  Luis  Obispo.CA 
93401    InCaLcall 
(800)592-5935  or 
(805)543-1037 
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WORDSWORTH, 
TAKE  A  LETTER" 


THE  FIRST  SUPER-SIMPLE  LETTER  QUALITY  WORD  PROCESSOR  IN 
THE  WORLD  THAT  CAN  SIT  NEXT  TO  YOUR  SECRETARY- 

FOR  LESS  THAN  $5,000. 


"Wordsworth™"  removes  the 
fear  and  loathing  many  people  have 
about  things  called  "computers" 
and  "word  processing."  Because 
Wordsworth  just  sits  at  a  desk  and 
does  what  he's  told.  With  unique  new, 
simplified  software,  it  can  tell  its 
typist  what  to  do — step  by  simple 
step— to  perform  even  the  most 
complicated  tasks. 

It  can  not  only  "take  a  letter," 
but  it  can  revise  it,  customize  it  in  mil- 
lions of  ways  (quite  literally),  person- 
alize it,  print  it  on  your  letterhead  or 
business  form  so  you  can't  tell  it  from 
hand-typed ...  in  short,  everything 
but  put  it  in  an  envelope. 

Moreover,  it  can  perform  all 
sorts  of  mundane  business  functions, 


like  general  ledgers  and  accounting 
reports,  using  easily  available 
industry-compatible  CP/M™  software. 

Installation?  Plug  it  in.  (Cable 
supplied. ) 

Size?  Bigger  than  a  breadbox — 
but  not  by  much.  It's  about  half  as  big, 
or  less,  than  systems  that  can't  do  half 
as  much.  Definitely  desktop — a  sub- 
compact  20"  by  40". 

Service?  Available  everywhere. 

Price?  About  $4, 995.  Complete 
and  ready  to  go. 

For  the  name  of  your  nearest 
dealer— and  a  free  hands-on 
demonstration— just  pick  up  the 
nearest  telephone. 

TOLL-FREE  1-800-340-6833. 

In  Massachusetts,  call  collect  (617)  828-8150.  Telex  951-624. 


LEADING 

edge: 


Leading  Edge  Products,  Inc. ,  225  Turnpike  Street,  Canton,  Massachusetts  02021 
DEALERS:  For  immediate  delivery  from  the  Leading  Edge  Inventory  Bank™  on  "Wordsworth"  and  other  of  the 

industry's  most  popular  products,  just  give  us  a  call. 
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Professional  Color  &  B/W  Monitors 


NEW  13"  COLOR 

The  Amdek  13"  Color  Video 
Monitor  is  ideal; for  all  personal 
and  business  computing  applica- 
tions. Bright  jitter-free  text  allows 
viewing  over  extended  periods 
without  causing  eye  fatigue, 
especially  in  word  processing 
applications.  The  low  resolution 
display  provides  40  characters 
wide  by  24  characters  deep  with 
260  horizontal  lines  and  300  ver- 
tical lines. 

This  compact,  lightweight 
monitor  (only  25  lbs.)  has  a 
molded-in  carrying  handle, 
making  it  easy  to  move.  Its 
industrial  grade  construction  and 
shatter  resistant  case  provide 
reliable  service  in  both  office  and 
industrial  environments.  All 
front  mounted  controls  make 
it  easily  adjustable  at  a  ^ 

glance  without  the  loss 
of  a  single  keystroke. 


VIDEO  100  12"  B/W  MONITOR 

This  highly  reliable  12"  black  and  white 
monitor  features  a  12MHz  band  width  and 
80  character  by  24  line  display.  Plug-in  com- 
patibility with  Apple,  Atari,  Radio  Shack, 
O.S.I.,  Micro-Term  and  Exidy  make  this  the 
perfect  text  display  for  almost  any  system. 


VIDEO  100-80  12"  B/W  MONITOR 

The  model  80  features  an  industrial  grade 
metal  cabinet  with  built-in  disk  mounting 
capability  and  space  for  an  11  "x  14"  PC  board 
for  custom  designed  electronics.  Front 
mounted  controls  include  power,  contrast, 
horizontal  hold,  vertical  hold,  and  brightness. 


Amdek  Corp;*  2420  E.  Oakton  Street,  Suite  "E"  •  Arlington  Heights,  IL  60005  •  (312)  364-1180  TLX:  25-4786 


Amdek  Corp.  the  new  name  for  Leedex . . .  Expanding  for  the  future,  growing  with  success. 
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